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Chapter 1: Bones of the lower limb 1

The bones of the lower limb form pelvic girdle & 3 segments. The girdle is complete as the 2 hip
bones articulate together anteriorly (at symphysis pubis) and posteriorly with the sacrum.

The 3 segments are: - First segment: Femur (the skeleton of the thigh).

- Second segment: Tibia and fibula (bones of leg).

- Third segment: Bones of the foot.

r The Hip Bone
The hip consists of three bones artlculatlnq by Y-shaped articulation at the acetabulum.

These bones are (Fig.2):

- Ilium: The upper 2/5 of the hip bone.

- Ischium: The lower posterior 2/5 of the hip. It
is formed of body, tuberosity and a ramus.

- Pubis: The lower anterior 1/5 of the hip. It is
formed of superior, inferior rami and body.

The hip bone has 4 borders:

1. Upper border (iliac crest) is formed of:

- Anterior 2/3:

- It is thick, convex outwards with outer, inner
lips & intermediate rough part.

- Has iliac tubercle 5 cm from the anterior
superior iliac spine.

- Post er ior 1/3: - Is thin and concave
outwards.

N.B.: The highest point of the iliac crest (a little
behind its midpoint) is in level of L31 L4
vertebrae.

2- Lower border: Is formed of the inferior pubic
ramus and ischial ramus (conjoint rami).

3- Anterior border: Has the following features
from above downwards (Fig.3):

1. Anterior superior iliac spine (A.S.I.S.).

2. Anterior inferior iliac spine.

3. lliopubic (iliopectineal) eminence.

4. Pectineal border & surface of superior pubic
ramus.

5. Pubic crest, tubercle.

4. Posterior border: From above downwards, it
presents the following features:

1. Posterior superior iliac spine.

2. Posterior inferior iliac spine.
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I 3. Greater sciatic notch.

2 I
4. Ischial spine.

The hip bone has 2 surfaces
(Figs 4 & 5):

",

r~1_ Outer surface: Has the following
features.

r A. Three gluteal lines: Posterior,
middle (anterior) and inferior.

B. Acetabulum: Is the socket of the
hip joint, it has:

Horse - shoe articular surface
(Iunate surface).

- Rough non articular (acetabular fossa) in the concavity of lunate surface.

r=: - Acet abular not ch: A deficiency on Iliac crest-_-f

the inferior aspect of the acetabulum.

C. Obturator foramen:

r

6. Ischial tuberosity:

It is divided by a transverse ridge
into upper quadrangular and lower
triangular parts.

The upper quadrangular part is
divided by an oblique ridge into
upper lateral and lower medial
areas.

The lower triangular part is divided
by a longitudinal ridge into lateral
and medial areas.

It lies below and slightly anterior to
the acetabulum.

r The obturator membrane fills this
foramen except superiorly (obturator
canal).

The obturator canal allows passage
of obturator nerve & vessels.

"2_ Inner surface: Contains the following
=features:

A. Iliac fossa: Is the internal concavity
of the ilium.

B. Sacropelvic surface: Shows:

-Rough iliac tuberosity.

-Auricular surf ace for articulation
with the sacrum.

-Pelvic surface of the hip bone.

5. Lesser sciatic notch.
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C. Arcuate line: Separates the sacropelvic surface from the iliac fossa.

The pubis has the following parts and features:

1. Body: Has: - 3 surfaces: Anterior, posterior and medial symphyseal surfaces.

- Upper border (pubic crest), its lateral extremity is the pubic tubercle.

2. Superior ramus: Has 3 surfaces:

A. Pectineal surface, bounded behind by the pectineal line (pecten pubis).

B. Pelvic surface. C. Obturator surface.

3. Inferior ramus: Has internal and external surfaces.

How to determine the side:

We put the hip bone in anatomical position with:

- Iliac crest (above). - Ischial tuberosity (below & behind). - Acetabulum (lateral).

NB: The position of the hip bone in the erect posture may be demonstrated by holding it so that the
anterior superior iliac spine and the top of pubic symphysis are in the same vertical plane.

NB: In the sitting posture, the body rests on the medial and lower parts of the ischial tuberosities.

Subcutaneous parts of hip bone:

1. Anterior superior iliac spine. 2. The whole of iliac crest. 3. Ischial tuberosity.

4. Pubic tubercle, to feel it abduct, flex and laterally rotate the thigh. The rounded tendon of
adductor longus is felt. The bony prominence just above it is the pubic tubercle.

Ossification of hip bone:

- The junction between pubic and ischial rami ossifies at 8 years.

- The tri-radiate cartilage of the acetabulum ossifies at 15 years.

- Both ischial tuberosity and ossification centres of iliac crest fuse at 25 years.

Nerves related to the hip bone:
- The sciatic nerve lies at the inferior margin of the greater sciatic notch.

- The obturator nerve runs in the obturator groove.

- Thepudendal nerve runs in the pudendal canal along the inner surface of ischial tuberosity.

Sex differences of the hip bone'

Differences Male Female

1. Subpubic angle. Acute (50-60 degrees). 80-85 degrees.

2. Edge of pubic arch. More everted. Less everted.

3. Distance from symphysis pubis Equals transverse diameter of More than transverse
to anterior margin of acetabulum acetabulum. diameter of acetabulum

4. Greater sciatic notch. Deep and narrow. Wide and shallow.

5. Obturator foramen. Oval. Triangular

6. Iliac fossa. Shallow. More concave.

7. Auricular surface. Articulates with 21/2 sacral Articulates with 2 sacral
pieces. pieces.
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Particular features of the hip bone
A. Muscles attached
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Site Muscle attached o or I Exact site of attachment

Iliac crest Tensor fascia lata OriQin Outer lip of iliac crest bet. ASIS & iliac tubercle.

Latissimus dorsi Origin Outer lip of iliac crest behind the highest point.

Gluteus maximus Oricin Outer surface of the posterior part.

Anterior Sartorius Oriqin Lower part of the ASIS.
border Straight head of rectus Origin Upper part of the anterior inferior iliac spine.

femoris

Outer Gracilis Oriqin Body of pubis & inferior pubic ramus.
surface of Adductor longus Oriqin Outer surface of the body of the pubis.
the body of

Outer surface of body of pubis & inferior pubicthe pubis & Adductor brevis Origin

conjoint ramus.

ramus Adductor magnus (pubic Origin Outer surface of conjoint ramus.
part)

Obturator externus Origin Outer margin of obturator foramen.

Pectineus Origin Pectineal surface & line of the superior pubic
ramus.

Ischial Semimembranosus Origin Upper lateral area of the upper quadrangular
tuberosity part.

Semitendinosus & long Origin Lower medial area of the upper quad rangular
head of biceps part.

Adductor magnus (ischial Origin Medial area of the lower triangular part.
part)

Quad ratus fern oris Oriqin Lateral border.

Lesser Gemellus superior Origin Upper rnarqin of the lesser sciatic notch.
sciatic Gemellus inferior Origin Lower marg in of the lesser sciatic notch.
notch

Gluteal Gluteus maximus Origin Gluteal surface of ilium behind the posterior
surface of gluteal line.
the ilium Gluteus medius Origin Gluteal surface of ilium between the posterior &

middle gluteal lines.

Gluteus minimus Origin Gluteal surface of ilium between the middle &
inferior gluteal lines.

Reflected head of rectus Origin Area above the acetabulum.
femoris

Inner Iliacus Oriqln Floor of the iliac fossa.
surface of Obturator internus Origin Inner margin of the obturator foramen & pelvic
hip bone

surface of ilium till the qreater sciatic notch.

Levator ani Origin Body of pubis & ischial spine.

Psoas minor Insertion lIiopubic eminence.
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B L" t tt h d. Igamen sa ac e

Ligament Hip attachment

Inguinal Main part Extends between ASIS & pubic tubercle.
ligament Lacunar Jig. Medial part of the pectineal line.

Pectineal lig. Whole lencth of the pectineal line.

Sacrotuberous Upper end Posterior superior, inferior iliac spines & sacrum.
ligament Lower end Ischial tuberosity (medial rnarqin).

Sacrospinous Iiqarnent Ischial spine.

Iliolumbar ligament Inner lip of the iliac' crest (at the highest point).

Iliofemoral Iiqament Connects AilS to the intertrochanteric line.

Superior & inferior pubic ligaments Upper & lower aspects of the symphysis pubis.

Ligaments of Labrum acetabulare To the margins.
the Transverse acetabular lig. On acetabular notch.
acetabulum

Round Jig. of the femur To transverse acetabular ligament.

Ligaments of Posterior sacroil iac Iig. To posterior part of the iliac tuberosity.
sacroiliac joint Interosseous sacroiliac Jig. To the iliac tuberosity.

Anterior sacroiliac Jig. To the preauricula r sulcus.

N. B: The following areas give attachment to a muscle and a ligament:

1. Anterior superior iliac spine: A. Upper part: Inguinal ligament. B. Lower part: Sartorius muscle.

2. Anterior inferior iliac spine: A. Upper part: Straight head of rectus femoris.

B: Lower part: Iliofemoral ligament.

3. Pubic tubercle: A. Cremasteric muscle. B. Inguinal ligament.

4. Ischial spine: A. Coccygeus and levator ani muscles. B: Sacrospinous ligament.

The Femur (the thigh bone) (Figs. 6 & 7)

It is the strongest and longest bone in the body.

It is long bone with a shaft and two ends.

A- Upper end shows:

1- Head:

- Is directed upwards, forwards and medially.

-It shows the fovea which gives attachment to the ligamentum teres (round ligament of femur).

2. Neck: (5 cm long).

- Forms "neck shaft angle" with the shaft, (about 125°) which facilitates hip movements.

- The neck is laterally rotated about 10-15° (angle of torsion or anteversion).

NB: Angle of inclination is the angle between long axis of the femur & tibia (is about 170°).

3. Greater trochanter:

- Is a quadrangular eminence which lies laterally at the junction of the neck with the shaft.
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- Its medial surface presents depressed area called trochanteric fossa.

4. Lesser trochanter: Lies posteromedially.

" Intertrochanteric line: A
roughened ridge connecting
the greater & lesser
trochanters anteriorly.

6. Intertrochanteric crest: A
smooth rounded ridge
connecting the greater &
lesser trochanters posteriorfy.
Above its middle it presents
the quadrate tubercle.

B- Shaft
The shaft is cylindrical, but its
middle third is nearly prismatic
with 3 borders & 3 surfaces.

1. Posterior border (linea
aspera): Crest like projection
with lateral and medial lips.

2. Medial border: Rounded and
ill defined.

3. Lateral border: Rounded and
ill defined.

4. Anterior surface: Lies
between the medial & lateral
borders. It is smooth &convex.

5. Medial surface: Lies
between the medial & posterior
borders. It faces backwards &
medially.

6. Lateral surface: Lies
between the lateral & posterior
borders. It faces backwards &
laterally.

The back of the upper third
shows a 4th surface exists
between:

- Spiral line (medially). - Gluteal tuberosity (laterally).

The back of the lower third shows a 4th surface (poplit eal surf ace) exists between: Med. & la1
supracondylar lines.

1. Lateral condyle:

- Is stronger than the medial one, lies in line with the shaft (body weight transmission).

- Is prominent anteriorly.

- It shows a small impression lies above (t he lat eral epicondyle) and a large groove lies below i

(for popliteus).

I
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2. Medial condyle: Shows:

- Adductor tuberc le.

- Medial epicondyle lies on its medial surface.

3. Intercondylar area (notch): Separates the condyles posteriorly.

4. Patellar surface: The two condyles are fused anteriorly at this surface.

How to determine the side:
We put the femur in anatomical position with:

- The head lies above & medially. - The shaft is convex forwards.

Subcutaneous parts of the femur:
1. Greater trochanter. 2. Both condyles & epicondyles. 3. Adductor tubercle.

Ossification of the femur: There are:

- One primary center for the shaft.

- 4 secondary centers in:
1- Lower end (appears before birth in the 9th month). 2- Head. 3- Greater trochanter, appears
after birth. 4- Lesser trochanter, appears after birth.

The neck ossifies as extension from the shaft.

Blood supply of head of femur:
1- Retinacular vessels, through the capsule of hip joint. 2 - Artery along the ligamentum teres.

3- Nutrient artery (through the medullary canal).

Particular features of the femur
A. Muscles attached

Site Muscle attached o orl Exact site of attachment

Upper end Piriformis Insertion Top of the areater trochanter.

(8 insertions) Gluteus minimus Insertion Anterior surface of the qreater trochanter.

Gluteus medius Insertion Posterosuperior angle & oblique ridge of the greater
trochanter.

Obturator Internus Insertion Medial surface of the qreater trochanter.

Obturator extern us Insertion Trochanteric fossa.

Quadratus femoris Insertion Quadrate tubercle.

Gluteus maxim us Insertion Floor of the aluteal tuberosity.

Iliopsoas Insertion Lesser trochanter.

Shaft Vastus lateralis Origin 1- Upper part of intertrochanteric line. 2- Anterior and

(4 origins & 4 inferior borders of the greater trochanter. 3- Lateral lip

insertions) of the qluteal tuberosity. 4- Lateral lip of the linea aspra.

Vastus medial is Origin 1- Upper part of intertrochanteric line. 2- Spiral line. 3-
Medial lip of linea asora. 4- Medial supracondylar line.

Vastus intermedius Oriqin Upper 3/4 of anterior & lateral surfaces of the shaft.

Short H. of biceps Oriqin Linea as pra & upper 1/2 of lateral supracondvlar line.

Pectineus Insertion Upper part of the line connecting lesser trochanter to
linea asora (pectineal line of femur).

Adductor longus Insertion Middle 1/3 of linea asora.

Adductor brevis Insertion Lower part of pectineal line & upper part of linea aspra.

Adductor magnus Insertion 1- Medial lip of the gluteal tuberosity. 2- Medial lip of the
(pubic part) linea asora. 3- Medial suoracondvlar line.
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Lower end Adductor magnus Insertion Adductor tubercle.

(1 insertion (ischial part)

& 4 origins) Medial head of Origin Popliteal surface of the femur above medial condy le.
uastrocnemius

Lateral head of Origin Lateral epicondyle.
gastrocnemius

Plantaris Orioin Lower 1/3 of the lateral supracondylar line.

Popliteus Origin Anterior part of the groove below the lateral epicondyle.

B L" t tt h d" iqarnen sa ac e
Ligament Femur attach ment

Round ligament of the head (ligamentum teres) Fovea of the head.

Iliofemoral ligament Upper & lower ends of the intertrochanteric line.

Tibial collateral liqarnent Medial epicondyle of the femur.

Fibular collateral ligament Lateral epicondy le of the fem ur.

Anterior cruciate ligament Medial surface of the lateral condyle.

Posterior cruciate ligament Lateral surface of the medial condyle.

Oblique popliteal ligament Upper part of the back of the lateral condyle.

The Patella (The largest sesamoid bone of the body)

It has: - Base (above): Receives insertion of quadriceps femoris.

- Apex: Gives attachment to ligamentum patellae.

- Anterior surface: Is rough.

- Posterior surface: Is smooth and articular. It is divided by a vertical ridge into 2 articular'
facets (the lateral is the larger and the medial is the smaller).

The Tibia (Figs. 8 & 9)

Site: It is the medial bone of the leg.

General features: It is typical long bone with shaft and 2 ends.

1- Medial condyle:

- Is larger, more prominent posteriorly.

- Its upper articular surface is oval.

- There is a groove on its posterior surface (for semimembranosus).

2- Lateral condyle:

- Is smaller.

- Its upper articular surface is circular.

- There is a facet on its lateral surface for articulation with the head of the fibula.

3- Intercondylar area:

- Is divided into anterior and posterior parts by the intercondylar eminence.

4- Tibial tuberosity: is anterior.

B. Shaft shows 3 borders and 3 surfaces:

1) Anterior border (shin): Extends from the tibial tuberosity till the medial malleolus. It is
subcutaneous.

2) Medial border: Extends from the medial condyle till the medial malleolus.



;hapter 1: Bones of the lower limb 9 11
3) Interosseous (lateral) border: Is sharp.

4) Medial surface: Lies between the anterior and medial borders. It is subcutaneous.15) Lateral surface: Lies between the anterior and lateral borders.

6) Posterior surface: Lies between medial and lateral borders.

1
This surface shows the soleal line (which crosses the back of tibia downwards and medially). The
area below it shows a vertical line.

C L d
Styloid Medial condyle ~G~ro-o-ve~f~or""':'in-s-ert~io-n-o"'!"f----..,

- ower en (5 surfaces): process semimembranosus

11) Anterior surface: Is
continuous above with the Head

lateral surface of the shaft.12) Medial surface: Is continuous
above with medial surface of
the shaft, It projects below as
the medial malleolus which
contains on its lateral surface a
facet situated at right angle to
that of the lower end of tibia, it
articulates with the medial side1 of the talus.

3) Lateral surface (fibular
notch): It articulates with lower1 end of the fibula.

4) Posterior surface:

I-Is continuous above with Anterior
posterior surface of the shaft. surface

- Is marked by a groove for of fibula1 tibialis posterior tendon. Anterior

5) Inferior surface: Articulates border
with body of talus. of fibula

IHOW to determine the side:
We put the tibia in the anatomical

IPositionwith:

- The 2 condyles of the tibia
(above).I-Medial malleolus (medially).

Tibial tuberosity & shin
(anteriorly) .

ISubcutaneous parts:
Both condyles. Tibial

Ituberosity. - Chin and medial
surface. - Medial malleolus.

Ossification of the tibia:11. One primary center for the shaft.

2. Two secondary centers for the ends (that of the upper end appears at the time of birth).

IN.B.: Tibial tuberosity may ossify by a separate center.

1
1

I
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tibiofibular

joint

Fibula IHead
Neck

Solealline

Vertical line

Interosseous
membrane-+--~

Posterior
surface oftibia

Posterior
surface of fibula
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Particular features of the tibia
A. Muscles attached
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Muscle attached o or I Exact site of attachment

Sartorius Insertion Upper part of the medial surface the tibia.

Gracilis Insertion Upper part of the medial surface the tibia behind sartorius.

Semitendinosus Insertion Upper part of the medial surface the tibia behind qracilis.

Semimembranosus Insertion Groove on bac k of the medial condyle.

Popliteus Insertion Back of the tibia above the soleal line.

Tibialis anterior Origin From upper 2/3 of the lateral surface of the shaft.

Soleus Origin From solealline and middle 1/3 of the medial border.

Flexor dlqitorurn longus Oriqin Back of the tibia below the soleal line, medial to the vertical line.

Tibialis posterior Oriqin Back of the tibia below the soleal line, lateral to the vertical line.

8 I' t tt h d. _!gamen.s a tac e
Ligament Tibial attachment

Lateral meniscus Just in front & behind the intercondylar eminence.

Medial meniscus - Anter ior horn: Anterior most part of the anterior intercondylar area.

- Posterior horn: Posterior intercondylar area in front of post. cruciate lig.

Anterior cruciate ligament Anterior intercondylar area behind the anterior horn of the medial
meniscus.

Posterior cruciate ligament Posterior most part of the posterior intercondylar area.

Iliotibial tract Anterolateral aspect of the lateral condyle.

Tibial collateral ligament Medial surface of the medial condyle.

Liqamentum patell ae Tibial tuberosity.

Deltoid ligament Tip of the medial malleolus.

Ligaments of the inferior (Anterior, posterior & interosseous) are attached to the fibular notch of the
tibiofibular ioint tibia.

The Fibula (Figs. 8 & 9)

Site: It is the lateral bone of the leg.

General features: It is typical long bone with shaft and 2 ends.

A- Upper end (head)
. - Is directed upwards, forwards and medially.

-It has an articular facet for articulation with lateral condyle of tibia (superior tibiofibular joint).

- It has styloid process which projects from its posterolateral aspect.

S- Shaft has 3 borders & 3 surfaces:

1. Anterior border: It can be traced above as a continuation of the triangular area on the lateral
surface of lateral malleolus.

2. Interosseous border: The nearest border to the anterior one and is separated from it by the
anterior surface.

3. Posterior border: The border which is opposite to the anterior border and is separated from it by
the lateral surface.

4. Anterior surface (medial surface): Lies between anterior and interosseous borders.

5. Lateral surface: Lies between anterior and posterior borders.
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6. Posterior surface: Lies between interosseous and posterior borders. It is divided into 2
longitudinal areas by the medial crest.

C- Lower end (lateral malleolus)
Its lateral surface: Presents a triangular area continuous above as the anterior border.
Its posterior surface: Contains a groove for peronei muscles.
Its medial surface: Contains: - Facet: For articulation with lateral surface of talus.

- Malleolar fossa: Lies below and behind the facet.

How to determine the side: We put the fibula in the anatomical position with:
- The head (above). - The lateral surface of the lateral malle~lus (laterally).
- The malleolar fossa (faces backwards & medially).

Subcutaneous parts of the fibula:
- The head. - The lateral malleolus (1 cm below the medial one).

Ossification of the fibula: It has:
- One 1ry centre for the shaft. - Two 2ry centres for the ends.

Functions of fibula:
The fibula does not articulate with femur, so it does not transmit body weight. Its functions are:

1. Gives muscular attachment. 2. Forms part of ankle joint.
3. Its lower end forms a pully for tendons of peronei muscles. 4. It can be used as bone graft.

Particular features of the fibula
A. Muscles attached

Site Muscle attach ed o or I Exact site of attachment

Lateral Biceps femoris Insertion Lateral surface of the head.
surface (3 Peroneus longus Oriqin Upper 2/3 of the lateral surface of the shaft.
muscles) Peroneus brevis Oriqin Lower 2/3 of the lateral surface of the shaft.

Anterior Extensor digitorum longus Origin Upper 3/4 of the anterior surface of the shaft.
surface (3 Extensor hallucis longus Oriqin Middle 2/4 of the anterior surface of the shaft.
muscles)

Peroneus terti us Oriqin Lower 1/4 of the anterior surface of the shaft.

Posterior Soleus Oriqin Back of the head & upper 1/4 of the shaft.
surface (3 Flexor hallucis longus Origin Back of the fibula lateral to the medial crest.
muscles)

Tibialis posterior Oriqin Back of the fibula medial to the medial crest.

B L' t tt h d. Igamen sa ac e
Ligament Fibular attachment

Fibular collateral ligament Head of the fibula.

Calcaneofibular ligament Tip of the lateral malleolus.

Ant. & post. tibiofibular lig. Trianqular area above the facet of the lower end.

Posterior talofibular Jig. Malleolar fossa.

Anterior talofibular Jig. Anterior border of the lateral malleolus.
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Bones of the foot (Fig.10)

I I. Tarsus (root of foot): Arranged in 3 rows.

A. Proximal row:
- Talus: Articulates forwards with navicular bone.I -Calcaneus: Articulates forwards with cuboid bone.

B. Intermediate row:

I Navicular: Articulates forwards with the 3 cuneiform bones.

C. Distal row:

I
-3 Cuneiforms: Articulate forwards with the medial 3 metatarsals.

- Cuboid: Articulates forwards with the lateral 2 r-------------------,
metatarsals.

I 11. Metatarsus (middle of foot):
- 0 in number, one for each toe.

I
Ill. Phalanges:

- 3 Phalanges in each toe except the big toe has
only 2.

I
I
I
I
I
I
I
I
I
I
I
I
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~
o
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"i Shaft
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I

Deep fascia (Fascia lata)
The fascia lata is thickened to form:

* Intermuscular septa: medial, lateral & posterior. They divide thigh into:

- Anterior compartment (extensor muscles): supplied by femoral N.

- Posterior compartment (flexor muscles): supplied by sciatic N.

- Medial compartment (adductor muscles): supplied by obturator N.

- The iliotibial tract:

-Itis the thickened lateral part of fascia lata (1-2 inches).

- It receives attachment of:

1. Tensor fascia lata in its anterior border.

2. Superficial % of gluteus maximus is attached to the posterior border.

- The iliotibial tract is attached:
- Above: To the iliac tubercle.

- Below: - To lateral condyle of tibia, fibula, knee capsule & patella.

- Functions:

1. It extends insertion of tensor fascia lata & gluteus maximus to knee.

2. In erect position, it steadies the pelvis on the femur.

The saphenous opening:

- It is an opening (3 X 1~ cm) in the upper medial side of the deep
fascia of the thigh 3 cm below and lateral to the pubic tubercle.

- The upper, lateral & lower margins form falciform margin.
- The medial margin is at more posterior plane.

It is pierced by:

1- Great saphenous vein.
2- Lymph vessels: from superficial to deep inguinal LNs.

3- Superficial inguinal arteries: superficial epigastric, external
pudendal & circumflex iliac arteries.

I
I
I
I
I
I
I
I
I
I
I

I
6...Quadriceps femoris tendon.
7· Patella.
8· ligamentumpatellae.
9- Tensor fascia tata,

10- ltiotibia! tract.
11·· Gracilis ..
12. Adductor jonqus,
13- Pectineus.
14- Psoas major.
'rs-uteccs.

Front of Thigh

ML 1- Sartorius
Quadriceps Femoris r

2- Rectus femoriS
3'- Vastus lateralis
4- Vastus medialis
5- Vastus intermediusI \

Vaslus~

lateralis \ ~~~~7t-=r,
i

I
Iliotibial tract \

Quadriceps •

tendon \

Sase of th~e-~-t-
patella \. '\,:;t

l' .
Lat patellar ~\,\.

retinaculum \\\ ~ 'b
Li9amentu~ bl\~rac~1S
patellae \ A.' \ ~ '\

~ '! ' Semitendlnoaus

Tibial tuberosity 'I \ \ I I
\ ~ \ Sartorius

\ \ \'
Insertion of Quadriceps Femoris

I
I
I

Gluteus

maxim us

Head of

fibula

Falci'.ormedge !Up>pf'.A:, lateral & k:m'at",

/~I external pudendal artery
/ I Lat.;;' : rr= e;:lgasttic artery

/

~:t,.-.---d
I \
!Me.d!~ll!}' (tasoa
.eneodson
! pectineus}
, 'lfwG

Su~f~~c.tm~ex

\

!Saph'!OCUs
ope'ling - _.-

Med.

-- Great saphenous vem

Saphenous openi
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11-Muscles of the Thigh
A- Muscles of front of the thigh

N.Supply ActionMuscle Origin Insertion

1- Sartorius

(The longest
muscle in the

body).

It is strap like.

Anterior superior iliac spine
(ASIS), below attachment of the
inguinal ligament.

Upper part of
medial surface
of shaft of tibia.

Femoral
nerve.

Flexion, abduction
& lat. rot. hip.

Flexion & med.
rotation knee
(tailor's position).

Steadies pelvis.

~ a) Rectus Straight head: anterior inferior The quadriceps
~ femoris. iliac spine. femoris tendon

is inserted in:
~ Reflected head: groove above
(/) acetabulum & capsule of the hip. 1- Base of theE patella.
(j) b) Vastus - Intertrochanteric line (upper part) 2-
Q) lateralis. Rtf t t h t0> - 00 0 grea er roc an er. condyles
:.§' (The _ Lateral lip of gluteal tuberosity. patellar

largest
Q) • - Lat. lip of linea aspra. retinaculae.
£: ~ head).
t::,"O - Lateral intermuscular septum. 3-Tibial
.\!! 2~---+------";'~~~""';"'-"';;";;'..!.....,;,.;---I tuberosity via
- c) Vastus - Intertrochanteric line (lower part)
o dl I' ligamentumE me la IS. - Spiral line.
Cl) patellae.
~ - Med. lip of linea aspra. 4- Capsule of
g. - Medial supracondylar line. knee.

.g 1-- -+--_M_e_d_ia_1_in_te_r_m_u_s_c_u_la_r_s_e.!.,.pt_u_m_'_--f5- Synovial
"t:I
cv d) Vastus - Upper ~ of ant., lat. surface of membrane ofa intermedius shaft of femur. knee joint by

- Few fibers arise separately articularis
below (articularis genu). genu.

Femoral 1 - Powerful
nerve. extension of knee.

" Each head 2 - Rectus femoris
receives 2-3 can flex hip joint.

branches" 3 - Articularis genu
draws the synovial
membrane
upwards during
knee extension
preventing its
crushing.

4- Lower fibers of
the vastus medialis
stabilize the patella
against the lateral
pull of the ilio-tibial
tract.

Tibial

by - Branches
to rectus
femoris
supply the
hip joint.

- Branches
to vasti
supply the
knee joint.

I

N

8- Muscles on medial side of the thigh
Muscle Origin Insertion N Supply Action

1- Gracilis - Body of the pubis. Upper part of medial Anterior - Adduction thigh.

It is the medial most - Outer surface of surface of shaft of tibia division of - Flexion knee.
muscle of the thigh. conjoint ramus. between sartorius & obturator Medial rotation-

semitendinosus). nerve. of flexed knee.

- Steadies pelvis.

2- Pectineus Pectineal surface, Upper Yz of pectineal Femoral or - Adduction thigh.
line of superior pubic line of femur. obturator or - Flexion thigh.
ramus. accessory

obturator N.

3- Adductor longus Outer surface of Middle ~ or 2/4 of linea Anterior - Adduction thigh.
Its lower part may body of pubis below aspra. division of - Medial rotation

ossify (Rider's bone) pubic tubercle. obturator N. of flexed thigh.

4- Adductor brevis Outer surface of: - Lower Yz of pectineal Obturator N.

- Body of pubis. line of femur. (anterior or

- Inf. pubic ramus. - Linea aspra. posterior
division).
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I
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I
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externus

"'""7'"---~- Adductor
magnus

Pectineus
Pectineus ~---

Adductor ~
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I
5- I Pubic I I Medial lip of gluteal I Posterior I

Outer surface of:
Adductor (adductor) - Inf. pubic ramus. tuberosity, medial lip of division of
magnus part:

- Ischial ramus. linea aspra & medial obturator N.
supracondylar line.

Ischial Lateral ~ of lower Adductor tubercle & Sciatic Extension of hip
(hamstring) triangular part of adjoining area of medial nerve. joint.

part: ischial tuberosity. supracondylar line.

6- Obturator - Obturator Trochanteric fossa. "The Posterior Lateral rotation of
externus membrane & tendon passes below, division of thigh.

foramen. behind hip joint". obturator N.

c- Muscles on back of the thigh (Hamstrings)
1- Semimembranosus 2- Semitendinosus 3- Biceps Femoris

Origin Upper lateral area of the Lower medial area of the - Long head: Common origin with
upper quadrangular part of upper quadrangular part semitendinosus.
the ischial tuberosity. of ischial tuberosity. - Short head: 1- Linea aspra. 2- Upper Y:,
(Its upper ~ is membrane). (Its lower ~ is tendon). of Lat. supracondylar line.

Insertion - Groove on back of medial Upper part of medial Head of the fibula.
condyle of tibia. surface of tibia behind

- Capsule of the knee. gracilis, sartorius.

- Fascia on popliteus.

Nerve Tibial (medial popliteal) part of the sciatic nerve. - Long head: Tibial part of sciatic N.
Supply - Short head: Common peroneal part

of sciatic N.

Action 1- Extension hip joint. 2- Flexion knee joint.

3- Medial rotation of flexed knee. I 3- Lateral rotation of flexed knee.

111-Regions of the Thigh
A- Femoral Triangle

It is: Inverted triangular hollow in upper ~ of front of thigh.

Boundaries:

• Base (above): inguinal ligament.

• Medial boundary: Medial border of adductor longus.

• Lateral boundary: Medial border of sartorius.

• Apex (below): Meeting of medial & lateral boundaries.
• Floor: Iliacus, psoas major, pectineus & adductor longus.

• Roof:
- Skin, superficial & deep fasciae.

- The superficial fascia contains:

1 group of lymph nodes: Superficial inguinal LN. It is formed of 2
groups: vertical group: along the great saphenous vein & horizontal
9.C..Q.!:!Q: below and parallel to the inguinal ligament.

2 nerves: IIioinguinal & femoral branch of genitofemoral.

3 Arteries: Superficial ext. pudendal, epigastric & circumflex iliac.

4 Veins: Great saphenous vein + 3 tributaries correspond to arteries.

Iliacus
Sartorius

/ Psoas major

. AddlJctor.
long~,

Medial

Femoral triangle (floor)

Superscat
epigastric
vessels SllperflClaJ,

\ -...... in9Ulf1al~mphA~l::al~~~~
, r -, '{e<tJCa' Media!

j set /se1

[) f /

la \ ral \,

S erficial Fascia of rool

of e Femoral triangle

M dial
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Anterior region of right thigh (anterior aspect).
The fascialata hasbeen removed. and the sartorius muscle
hasbeenslightly reflected.

I
Anterior superior iliac spine

2 Inguinal ligament
3 Deepcirromnex iliac artery
4 Iliopsoas muscle
5 Tensor fasciaelatae muscle
6 .;emoralnerve
7 Lateral circumncxrcmoralartery
8 Sartorius muscle
9 Rectus femoris muscle

10 Iliotibial tract
II Vastuslateralis muscle
12 Anterior sheath of rectus abdominis muscle

13 Inferior epigastric artery
14 Spermatic cord
15 .'emoralartery

I
I
I
I

2

15

17

3

12

8

6
24

13 7

14
15
16
17 25

18

19

Anterior region of right thigh (anterior aspect).
The fascia lata hasbeen removed. and the sartorius muscle
hasbeen divided.

16 Pectineusmuscle
17 Femoralvcin
18 Great saphenousvein (divided)
19 Adductor longus muscle
20 Saphenousnerve
21 Muscular branch of femoral nerve
22 Gracilis muscle
23 Vastusmedialis muscle
24 Ascending branch of lateral circumflex femoral artery
25 Descendingbranch of lateral circumflex femoral artery
26 Medial circumflex femoral artery
27 Adductor longus muscle
28 Penis
29 Entrance 10 adductor canal
30 Vastoadductory lamina of fasciabeneathsartorius muscle

14
16

26

27

28



Cutaneousnervesand veinsof thigh (anterior aspect).
The fascialata and fasciaeof the thigh muscleshavebeen
removed.

I
1 Inguinal ligament

I2 Superficial circumflex iliac vein
3 Femoral branch of genitofemoral nerve
4 Superficial inguinal lymph nodes
5 Saphenousopening with femoral artery and vein I6 Lateral femoral cutaneousnerve
7 Great saphenousvein
8 Anterior cutaneousbranchesof femoral nerve
9 Patella I10 Terminal branchesof subcostalnerve

11 Terminal branchesof iliohypogastric nerve
12 Superficial inguinal ring

I13 External pudendal vein
14 Spermatic cord with genital branch of genitofemoral nerve
15 Peniswith superficial dorsal vein of penis
16 Testisand its coverings

I17 Saphenousnerve
18 Infrapatellar branch of saphenousnerve
19 Lateral sural cutaneousnerves
20 Intermediate dorsal cutaneousbranch of superficial

Iperoneal nerve
21 Cutaneousbranch of obturator nerve
22 Superficial peroneal nerve
23 Medial dorsal cutaneous branch of superficial peroneal Inerve

24 Deep peroneal nerve
2S Fe.oraIaene

26 Fe.onI artery I27 Superficial epigastric vein
28 Fe.onIniD

29 Lateral dorsal cutaneousbranch of sural nerve

I30 IDpiDaI nodes(enlarged)

31 Lympathic vessels
32 Sartorius muscle

I
I
I

""I~~r:----f 27 I

I
I

7 I
28 I
IInguinal nodeswith lymphatic vessels(anterior

aspect).

I
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Contents:

I 1- Femoral sheath: funnel shaped fascial sheath, surrounds upper 3-4 cm of the femoral vessels.
2- Arteries:

1- Femoral artery: In lateral compartment of the femoral sheath.I 2- Five of the branches of the femoral artery:
a) Profunda femoris A. + medial & lateral circumflex femoral br.
b) Deep external pudendal c) 3 superficial inguinal arteries.I 3- Veins:
1- Femoral vein: in intermediate compartment of femoral sheath.
2- Profunda femoris vein ends in the femoral vein.I 3- Lateral & medial circumflex femoral veins end in femoral vein.

4- Nerves:

I
1. Lateral cutaneous nerve of the thigh: medial to the anterior

superior iliac spine.
2. Femoral nerve (lateral to femoral artery, in iliopsoal groove).

I
3. Femoral branch of genitofemoral N.: in lateral compartment of

the femoral sheath.
5- Deep inguinal LNs & Fat: 2-3 nodes in the femoral canal.

I Femoral sheath
It is funnel shaped sheath, surrounds the upper 3-4 cm (1~ inches) of the femoral vessels.

Walls of the femoral sheath:I ·Anterior wall: Formed by fascia transversalis (lines the transversus abdominis).
• Posterior wall: Formed by fascia iliaca (lines the iliacus).

I
Compartments & Contents: Two antero-posterior septa divide the space inside the sheath into:

Lateral compartment: contains: femoral artery and femoral branch of genitofemoral nerve.
Intermediate compartment: contains femoral vein.

I
Medial compartment: Femoral canal.

Femoral Canal:
It is the medial compartment of the femoral sheath (3-4 cm).

I It is related anteriorly to cribriform fascia & posteriorly to
pectineus, its fascia.

I
Its lower end (apex) is closed by apposition of walls.

Its upper end (base): is closed by femoral septum.

The femoral septum is surrounded by the femoral ring which is

I bounded by:
Anteriorly: Inguinal ligament.
Posteriorly: Pectineal line, fascia covering pectineus.I Laterally: Femoral vein.
Medially: Crescentic sharp border of lacunar ligament. In 30% of

I
people, abnormal obturator A. runs along this border (may be injured in femoral hernia operation).

Femoral canal contains:
1- Loose areolar tissue & fat. 2- Deep inguinal LNs (one of them is the lymph node of Cloquet).

I
3- Afferents from the deep inguinal LNs.

Advantages of the femoral canal:
1- Acts as dead space, along side of the femoral vein allowing its expansion.

I 2- It contains lymph nodes & vessels (pathway of lymph vessels from LL to the abdomen).

Disadvantages: weak area, may allow femoral hernia.

I

Inguinal ligament

Femoral nerve
Femoral sheath
Femoral artery
Femoral vein

:"'¥~~f!>...,Deep inguinalt.IIIs
in femoral: canal

Pectineus
Adductor longus

i'1lr.ir-iol- Great saphenous V.

~~~-Sartorius

Femoral
triangle

Compartments
L !eral Intermediate

I /Femoral
.~

nng septum
~. sheath

canal

Lat.



IV- Nerves of the Thigh
A- Lumbar plexus

Site and mode of formation:

- It lies within psoas major muscle in the abdomen.

- It is formed by the anterior primary rami of the upper 3 lumbar
nerves and the greater part of L4.

1~ C_h_a~p_te_r_2_:_T_h_e __ Th_'~Y_h s_u_m__ m_a_r~y 5__~~

Femoral hernia

I Definition: Abnormal protrusion of a peritoneal pouch through the femoral canal.

Coverings: ...-;--r-----------.\----,
1. Femoral septum. 2. Anterior wall of the femoral sheath. Hipbone \

I 3. Cribriform fascia. 4. Superficial fascia & skin.'- A~
It occurs more in females as the femoral canal is wider due to: . ,--:~ .. j~/ ~e:,,,:

a. Wide pelvis. b. Small femoral vessels. c. Muscles are weaker. . -, ~m~'n~:~es~Femocal

I Direction of descent of the femoral hernia tU-shaped course): ! -- ~(l ~' hernia

- - - /- ..- \I.J Femoral

A. Downwards in the femoral canal. ' / /_ ' )! vessees

B. Forward, pushing anterior wall of femoral sheath. :,", / ) I

I C. Finally upwards and laterally "not below due to fascial Y
adhesion below the inguinal ligament".

I B- Add uctor Canal (Subsartorial or Hunter canal)

It is an intermuscular space, in the middle third of anteromedial side of the thigh.

It begins at the apex of the femoral triangle, descends backwards & medially.I It ends at adductor hiatus (an opening in adductor magnus) to communicate with popliteal fossa.

Surface Anatomy: It corresponds to the middle ~ of the line drawn extending from midinguinal point

I to adductor tubercle.

Boundaries: Triangular in cross section:

- Antero-Iateral wall: Vastus medialis.

I -Posterior wall: Adductor longus & magnus.

- Roof (antero-medial wall): 1- Sartorius.I 2- Fibrous arch bet. vastus medialis & adductors.

Contents of adductor canal:

I L Femoral artery:

- It traverses the canal from upper to its lower ends.

I
-It gives its descending genicular branch "near lower end

of the canal" to supply the knee joint.

2_ Femoral vein: Traverses the canal from the lower to the upper ends.I It enters the canal posterolateral, leaves it posterior to the femoral artery.

3_Saphenous nerve: It crosses the artery from lateral to medial.

I 4_ Nerve to vastus medialis: It enters the canal lateral to the femoral A., ends in vastus medialis.

5_ Subsartorial plexus of nerves: Iliohypogastric

I It lies deep to sartorius. It supplies skin on medial side of thigh. ;;==::~II;i::inaIN.
It is formed of: 1- Medial cutaneous N. of thigh. ::::".rJGEnilolemoral

nei"ve

2- Saphenous N. 3. Anterior division of obturator N.

I
I
I
I

/Ant

Rt. adductor canal

lumbosacral
IJUnk

Formation of the lumbar lexus
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I _L1 receives a contribution of T12 nerve.

I-The rest of the L4 nerve will form with the L5 nerve the lumbosacral trunk (in sacral plexus).

- N.B.: L4 shares in lumbar & sacral plexuses (nervous furcalis).

The usual mode of formation:

I -L1 nerve gives: 1) Large division gives:

- Iliohypogastric N.: to skin of the anterior abdominal wall.

I -Ilioinguinal nerve: To external genitalia & medial side of thigh.

2) Small division: Joins L2 forming genitofemoral N.:

I It divides into: -Genital branch: To cremasteric muscle.

- Femoral branch: To skin of roof of femoral triangle.

I -L2, 3 & 4 divide into ventral and dorsal divisions:

i) Dorsal 2, 3 -7 Lat. cutaneous nerve of thigh to skin on lateral
side of the thigh.I ii) Dorsal 2, 3,4 -7 Femoral nerve.

iii) Ventral 2, 3,4 -7 Obturator nerve.

I iv) Ventral 3, 4 -7 Accessory obturator N. (occasional).

Exit of branches of lumbar plexus from psoas major:

I A. In front of psoas: Genitofemoral N.

B. At its medial aspect: - Obturator N. & lumbosacral trunk.

I-Accessory obturator N. (if present).

C. At its lateral aspect (from above downwards):

-Above the iliac crest: 1- Iliohypogastric N. 2- Ilioinguinal N.

I -Below the iliac crest: 1- Lateral cutaneous nerve of thigh. 2- Femoral nerve.

I
B- Femoral nerve (The largest branch of the lumbar plexus)

Root value: dorsal divisions of L2, 3, 4.

Surface anatomy: It is represented by a vertical line (1 inch long)I from the middle inguinal point.

Course & Relations:

I-It leaves the psoas major muscle at the lower part of its lateral
border.

- It descends in the iliopsoal groove (deep to fascia iliaca) to enterI thigh behind the inguinal ligament.

- It is lateral to the femoral artery, outside the femoral sheath, for 2
cm below the inguinal ligament.

I -In the thigh it divides by the lateral circumflex femoral artery into
anterior and posterior divisions.

I Branches:
In the abdomen:
- To iliacus.I -To pectineus, passes behind femoral sheath.

I

Summary 6

IIiOh~~?Sl;.s-:t-:-riT:\~"".J..\.!.lJ
Ilioinguinal N.

Obturator
nerve

Saphenous N.

Adductor rnaqnus &
hiatus

Vastus medians --- --

Lt. Femoral nerve =::::1.-::=
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I In the thigh: Anterior division gives:

- Cutaneous:I 1. Medial cutaneous nerve of thigh: to medial side of thigh.
2. Intermediate (anterior) cutaneous N. of thigh: to front of thigh.

I-Muscular to: Sartorius muscle.
Posterior division gives:

I
-Muscular to: Quadriceps femoris muscle.

- Articular to: Hip joint (by nerve to rectus femoris) and to knee joint (by nerves to vasti muscles).

I
-Cutaneous: Saphenous N.

Saphenous nerve
-Arises from the posterior division of femoral nerve (the longest nerve in the body).

I -In the femoral triangle, it descends lateral to the femoral A.

- In the adductor canal: It lies at first lateral to the artery.

I Then, it crosses the artery from lateral to medial.
It leaves the adductor between sartorius and gracilis.
It gives its infrapatellar branch.I -In the leg: It descends on medial side of leg, accompanied with the great saphenous vein.

- In the foot: It runs in front of medial malleolus (anterior to the great saphenous vein).I It ends at the level of metatarso-phalangeal joint of the big toe.

- Branches: 1. To patellar plexus & subsartorial plexus. 2. Skin on medial side of the leg & foot.

I Injury of the femoral nerve is rare, causing:
A) Motor effects: Paralysis of quadriceps femoris -7 loss of extension of knee joint.

B) Sensory effects: Loss of sensation in front, medial side of thigh & medial side of the leg, foot.

I C- Obturator nerve (nerve of adductor compartment)~--------------------------~Root value: ventral division of L 2, 3, 4.

I Course & Relations:
- It emerges from medial aspect of psoas major muscle on ala

I of the sacrum.

- It runs downwards, forwards on the wall of the pelvis to
reach the upper part of obturator foramen.

I-it traverses obturator canal above obturator A. & V. Ant.div.of

- At the anterior end of the canal, it divides into anterior and obturatorN.

I
posterior divisions:

Anterior division:

I
It passes in front of adductor brevis, behind pectineus and

adductor longus muscles.

It gives the following branches:

I 0 Muscular to: 1- Adductor longus.

2 - Adductor brevis. 3- Gracilis 4- Pectineus.± L..:.N:.:e:.:.rv...:....:e ~::::::::~~ .J

I
0 Cutaneous to lower part of medial aspect of thigh (subsartorial plexus).

o Articular to: hip joint.

I
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Posterior division:

- It pierces the obturator externus, in front of adductor magnus and behind adductor brevis.

- It gives the following branches:

I
0 Muscular to: - Pubic part of adductor magnus.

- Adductor brevis. - Obturator externus.

o Articular to: Knee joint.

I-Accessory obturator N. (L3, 4):

- Is present in 30% as an aberrant fibers of obturator N.

I
-It crosses superior pubic ramus (doesn't enter obturator F.).

- It supplies the pectineus & hip joint.

- Irritation of the obturator N. by oophoritis may cause shooting pain on medial side of the thigh.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

v- Arteries of the thigh
1- Femoral artery

It begins behind the mid inguinal point as the continuation of external iliac artery.
Course: - Its upper Yz lies in the femoral triangle, its lower Yz lies in the adductor canal.

- Its upper 3-4 cm lies in the femoral sheath.
It ends at the junction of middle & lower thirds of thigh by passing through opening In adductor

magnus (adductor hiatus) to become popliteal A.
Relations: In femoral triangle:

- Anteriorly:
I. Skin, fasciae and femoral sheath.
2. Femoral branch of genito femoral N. (is

anterolateral to the artery).
3. Medial cutaneous nerve of thigh.

- Posteriorly:
1. Psoas major (separates it from head of femur).
2. Pectineus and its nerve.
3. Adductor longus & femoral vein.

- Laterally: Femoral & saphenous nerves.

- Medially: Femoral vein (above) .
In adductor canal:

- Anteriorly: 1. Skin, fasciae.
2. Sartorius, fibrous roof of adductor canal.
3. Saphenous N. (crosses it from Lat. to medial).

- Posteriody:
1- Adductor longus & magnus.
2- Femoral vein (in the upper part of the canal).

- Laterally:
1- Vastus medialis and its nerve.
2- Femoral vein (in lower part of the canal).

- Medially: Saphenous nerve (in lower part of the canal).

Femoral
Artery

Mid inguinal point is midway between anterior superior iliac spine & symphysis pubis ..
Mid point of inguinal ligament (middle inguinal point) is midway between ASIS & pubic tubercle.
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Branches of femoral artery: A- Superficial branches

They pierce the cribriform fascia, run in the superficial fascia.

1- Superficial epigastric: Ascends on the anterior abdominal wall.

2- Superfical circumflex iliac: reaches the anterior superior iliac spine.

3- Superfical external pudendal: Runs medially to external genitalia.

B- Deep branches

1- Deep external pudendal: Passes medially to external genitalia.

2- Descending genicular A.: The lowest branch arises in the adductor canal.

It gives: a) Muscular branches. b) Saphenous A

c) Articular to knee (arteria anastomotica magna).

3- Profunda femoris (deep femoral): the main supply of the thigh.
Origin: It arises from the posterolateral aspect of femoral artery 4 cm below the inguinal ligament.

Course & Relations:
- It passes laterally, then downwards, medially.
- It crosses iliopsoas & pectineus.
- It descends between adductor longus & brevis "adductor

longus separates it from femoral A".
- Then it descends between adductor longus & magnus.
It ends a little below midthigh as the 4th perforator.

Branches:
A. Lateral circumflex femoral:
- It runs laterally among branches of femoral nerve.
- It gives:

* Ascending branch shares in anastomosis at anterior
superior iliac spine.

* Transverse branch shares in cruciate anastomosis.
* Descending branch shares in anastomosis around knee.

B. Medial circumflex femoral: It gives:
* Ascending branch, shares in cruciate anastomosis.
* Acetabular branch, to the hip joint.
* Transverse branch, shares in the cruciate anastomosis.

C. Perforating branches: To muscles on back of the thigh:
1st perforating: Arises above the adductor brevis, pierces
the adductor magnus.
2nd perforating: Pierces adductor brevis and magnus.
3rd perforating: Arises below adductor brevis, pierces the adductor magnus.
4th perforating: Is the termination of profunda femoris A

Surface anatomy of femoral artery:
Is represented by the upper ~ of a line drawn from midinguinal point (above) to adductor tubercle
(below), when the hip is semiflexed, abducted & laterally rotated.
Anastomoses of the femoral artery "collaterals after its ligation":
A. Cruciate anastomosis:

- Transverse limb: a. Transverse branch of lateral circumflex femoral (profunda).
b. Transverse branch of medial circumflex femoral (profunda).

Psoas major
.•. Pectineus

'; Femoral
artery

Adductor
longus

Adductor
brevis

Adductor
magnus

Profunda
femoris A.
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_ Vertical limb: Above: - Ascending branch of medial circumflex femoral (profunda).

I
-Descending branches of inferior gluteal (internal iliac artery).

Beiow: - Ascending branch of 1st perforator.
B. Anastomosis at anterior superior iliac spine:

la. Superior gluteal artery (from internal iliac A).
b. Deep circumflex iliac (from external iliac A).
c. Superficial circumflex iliac (from femoral A).I d. Ascending branch of lateral circumflex femoral (from profunda femoris A).

C. Anastomosis at back of the thigh:
Each perforator gives ascending, descending branches. They anastomose together forming aI longitudinal chain which joins inf. gluteal A (above) & popliteal A (below).

D. Anastomosis around greater trochanter.
E. Anastomosis around knee joint.I Great saphenous vein (the longest vein in the body)

It begins on the dorsum of foot by union of medial end of the dorsal venous network (arch) & dorsal

I digital vein of the medial side of the big toe.

Course & Relations:
In the foot: It ascends in front of the medial malleolus behind the saphenous nerve.I In the leg: It ascends on the medial side of leg, behind medial condyles of tibia and femur (hand

breadth behind medial border of the patella). Fe""''''
vein

I In the thigh:
_ It ascends in the superficial fascia of the medial side to reach the

saphenous opening.I -It traverses the cribriform fascia, pierces the femoral sheath to end in
the femoral vein (4 cm below and lateral to the pubic tubercle).

_ It has 10-20 valves (more numerous in the leg than the thigh).I -The valves divide the vein into segments to reduce the venous
pressure on its wall.

I
-One of these valves is at termination of the vein into the femoral vein

(sapheno-femoral valve).

Tributaries:

I 1) Superficial veins from foot, leg and thigh.
2) Communicating veins, connecting it with small saphenous vein.
3) Perforating veins pierce deep fascia to reach deep veins.I 4) Superficial inguinal veins: Superficial circumflex iliac, external pudendal & epigastric veins.

Applied Anatomy: .

1- Varicose veins:I -Cause: Defect in valves of the perforating veins -7 reverse blood flow (from deep to
superficial veins). It occurs on standing for long time as in soldiers or surgeons.

I -The veins become tortuous, overstretched & dilated.
_ Complications: - Rupture of the veins. - The blood inside stagnates, may thrombose.

I
2- Coronary bypass: A graft from a segment of the great saphenous vein is used to

replace obstructed segment in the coronary artery. It is reversed to
prevent flow obstruction by the valves.

I 3- Venous cut down: It has fixed position in front of medial malleolus;

used in venous cut down.

I

Tdburanos; ,\,\
ofIOf19~

saphenous
vein
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1-Muscles of Gluteal Region
A) Superficial Layer (deltoid of lower limb)

1- Tensor fascia lata
Origin: Anterior 2 inches of the outer lip of the iliac crest.
Insertion: Anterior border of iliotibial tract which splits to enclose the muscle.
N. Supply: Superior gluteal N.
Action: 1- Weak abduction & medial rotation of the thigh.

2- Stretches the iliotibial tract to maintain the knee in full extension "during standing & walking".
2- Gluteus Maximus

Origin: - Outer surface of ilium, behind posterior gluteal line.
- Back of sacrotuberous ligament. r;;;:::::;::::::========;-------,
- Back of sacrum & coccyx.

Insertion: - Superficial % ~ Posterior border of
iliotibial tract.

- Deep % ~ Gluteal tuberosity.
N. Supply: Inferior gluteal N.
Action: - Extends the flexed thigh, as rising

from sitting position, running.
- Supports the pelvis on the femur.
- Lateral rotation & abduction of the hip.
- Tensor for iliotibial tract.
- Through iliotibial tract: it helps in extension

of the knee.
- It is the main tensor of the fascia lata.

Structures deep to the gluteus maxim us:
- 2 Bony prorninences: 1- Greater trochanter.

2- Ischial tuberosity.
- 2 Ligaments: 1- Sacrotuberous ligament.

2- Sacrospinous ligament.

- 3 Bursae: 1- On greater trochanter. 2- On ischial tuberosity.
3- On vastus lateralis.

- 3 Arteries: 1- Superior gluteal A. 2- Inferior gluteal A.
3- Internal pudendal A.

- 7 Nerves: - Above piriformis: Superior gluteal N.
- Below piriformis:

1- Inferior gluteal N. 2- Sciatic N.
3- N. to quadratus femoris. 4- Posterior cut. N. of thigh.

- From greater to lesser sciatic foramina:
1- Pudendal N. 2- N. to obturator internus.

- 3 Groups of muscles:
1- Muscles of the gluteal region except gluteus minimus & tensor fascia lata.
2- Muscles attached to the ischial tuberosity. r=:;::::::;;;;::::~~:::::;------'

3- Vastus lateralis.

B) Middle Layer

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Origin:1- Outer surface of ilium behind
posterior glut.ealline

2- Sacrotuberous ligament
3· Back of scarum & coccyx.

Insertion: 4- Gluteal tuberosity

1- Gluteus Medius:
Origin: Outer surface of the ilium between iliac crest (above),
posterior & middle gluteal lines.

Insertion: Oblique ridge on lateral surface of greater trochanter.
N. Supply: Superior gluteal N.

1- Piriformis.
2- Obturator into
3- Gemellus sup

4- Gemellus inf,
5- Quadratus femoris.

6- Gluteus minimus.
7- Gluteus medius.

8- Sup. g.Iu!eol N. & A.
9- N. to obturator internus,

int. pudendal A. & pudendal N.
1Q- Sciatic N.
11- Posterior cut. N. ot thigh.

12- N. to quadratus femoris.

Structures deep to gluteus maximus
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Action: 1- Abduction hip. 2- Medial rotation of the hip.
3- Steadies the pelvis on the head of the femur on elevation of the other LL.

2- Piriformis: .----.."""....-------,

Origin: Anterior surface of middle 3 pieces of the sacrum.
Insertion: Top of the greater trochanter.
N. Supply: Sacral plexus (S1 & 2) ± L5.
Action: - Lateral rotation of the hip.

- Abduction of the flexed thigh.

C) Deep Layer
1- Gluteus minimus:

Origin: Outer surface of the ilium between middle (anterior) & inferior
gluteal lines.

Insertion: Front of greater trochanter.
N. Supply: Superior gluteal N.

Action: As gluteus medius.
- The gluteus medius & minimus muscles steady the pelvis

on elevation of the other LL.
- Their bilateral paralysis - Waddling gait.
- Their unilateral paralysis - Larshing gait.

2- Obturator internus:
Origin: - Inner surface of obturator membrane.

- Margins of the obturator foramen.
- Area between obturator foramen & greater sciatic notch.

Insertion: Medial surface of the greater trochanter.
N. Supply: N. to obturator internus (L5 & 81, 2).
Action: Lateral rotation of the hip.

3: Gemellus superior:
Origin: Upper boundary of the lesser sciatic notch.
Insertion: - Medial surface of the greater trochanter.

- Tendon of obturator internus.
N. Supply: N. to obturator internus (L5 & 81, 2).
Action: Lateral rotation of the hip.

4: Gemellus inferior:
Origin: Lower boundary of the lesser sciatic notch.
Insertion: - Medial surface of the greater trochanter.

- Tendon of obturator internus.
N. Supply: N. to quadratus femoris (L4, 5 & 81).
Action: Lateral rotation of the hip.

5: Quadratus Femoris:
Origin: Outer aspect of the ischial tuberosity.
Insertion: Quadrate tubercle on trochanteric crest.
N. Supply: N. to quadratus femoris (L4, 5 & 81).
Action: Lateral rotation of the hip.

•

Obturator internus
& Piriformis Medial view

1- Gemellus superior
2- Obturator internus'
3· Gemellus inferior
4- Quadratus femorisIL- ~~~~

The 6 lateral rotators of the hip are:
1- Piriformis. 2- Obturator internus. 3- Obturator externus.
4- Gemellus superior. 5- Gemellus inferior. 6- Quadratus femoris.

They: a- Laterally rotate the hip. b - Fix the head of the femur against acetabulum.
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11-Ligaments of the Gluteal Region
1- Sacro-spinous ligament: extends from ischial spine to last piece of sacrum & 1st piece of coccyx.

2- Sacro-tuberous ligament: It extends between from medial border of the ischial tuberosity to
posterior iliac spines & lateral parts of the sacrum & coccyx.

Function of the 2 ligaments:
1- They stabilize the sacrum, prevent its rotation at sacro-iliac joint by weight of the vertebral column.
2- They convert the greater & lesser sciatic notches into foramina.

111-Foramina of the Gluteal Region
Greater sciatic foramen:
-Boundaries: Greater sciatic notch, sacrotuberous &

sacrospinous ligaments.

- Structures pass through it:

1- Piriformis.
2- Above piriformis: Sup. gluteal N. & vessels.

3- Below piriformis:
1- Inferior gluteal N. & vessels.
2- Sciatic N.
3- N. to quadratus femoris (deep to sciatic N.).
4- Postereior cutaneous N. of thigh.
5- 3 Structures from greater to lesser sciatic foramina:

- Pudendal N. - Internal pudendal vessels. - N. to
obturator internus.

Lesser sciatic foramen:
-Boundaries: Lesser sciatic notch, sacrotuberous & sacrospinous ligaments.

- Structures pass through it: 1- Tendon of the obturator internus.
2- 3 Structures from greater to lesser sciatic foramina.

IV- Nerves of the Gluteal Region
(A) Sacral plexus

1· Piriformis. 2- Obturator internus.
3- Gemellus sup. 4- Gemellus inf,

5- Quadratus femoris. 6- Gluteus mi nimus.

7- Gluteus medius. 8- Sup. gluteal N. & A.
9- N. to obturator' internus, int. pudendal A. & pudendal N.

10- Sciatic N. 11· Posterior cut. N. of thigh.

12- N. to quadratus femoris ..

Roots: It is formed of:
- Lumbosacral trunk (L4 & 5).
- Ventral rami of S 1, 2 & 3.
- Upper part of ventral ramus of S4.
N.B.: Upper part of ventral ramus of L4 shares in lumbar plexus &

lower part of ventral ramus of 54 shares in coccygeal plexus, so
the ventral rami of L4 & 54 are called nervous furcal is.

Branches:
Branches arise from sacral nerves only 'not lumbar':
1- Nerve to pirifomis (51, 2).
2- 2- Perforating cutaneous N. of thigh (52, 3).
3- Posterior cutaneous N. of thigh (51, 2, 3).
4- Pelvic splanchnic N. (52, 3,4): parasympathetic.
5- Pudendal nerve (52, 3,4).
6- Perineal nerve (54).

• Roots

• Ant. division

Post. cfivision

•••••• __ L4

/Ic;.,_LS

Sup.gluteal N.

\ IIIIIJ•••• S1

53

Per/orallnq cot. N,of thigh

S I I
PelVic splanchnic. Ne

acrai p exus Post.cut.N.Qftl1ig1l
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Branches from the anterior division:
1- Nerve to quadratus femoris (L4, 5 & 51). 2- Nerve to obturator internus (L 5 & 51, 2).
3- Tibial (medial popliteal) part of sciatic N. (L4, 5 & 51, 2, 3).

Branches from the posterior division:
1- Superior gluteal N. (L4, 5 & 51). 2- Inferior gluteal N. CL5 & 51, 2).
3- Commonperoneal (lateral popliteal) part of sciatic N. (L4, 5 & 51, 2± 3).

(B) Branches of the sacral plexus in the gluteal region
1- Superior gluteal nerve (post. division of L4, 5 & 51 ):

- It supplies gluteus medius, minimus & tensor fasciae latae.

2- Inferior gluteal nerve(posterior division of L5, 51 &2): supplies gluteus maximus only.
3- Pudendal N. (52, 3 &4).

4- N. to obturator internus (ant. division of L5, 51 &2): To obturator internus & gemellus superior.

5- N. to quadratus femoris (ant. division of L4, 5 & 51): To quadratus femoris & gemellus inferior.
6- Posterior cutaneous N. of the thigh (51,2 & 3):

- It enters the gluteal region through the greater sciatic foramen (below the piriformis).

- Branches: 1- Gluteal: to skin of the gluteal region. 2- Perineal: to the perineum.
3- Perforating branches: to skin on back of thigh, popliteal fossa & upper part of the leg.

(C) Sciatic Nerve (The largest nerve in the body)

Root Value: L4, 5 & 81,2, 3.

Origin:
- It is the larger of the 2 terminal branches of the sacral plexus.

- It is formed of 2 components "tibial & common peroneal" that are enclosed within the same sheath.

- It is the thickest nerve in the body "1-2 cm thick".

- It is accompanied by companion A (branch from inferior gluteal A) "vasa nervosa".

Course:

- It leaves the pelvis through the lower part of the greater sciatic foramen (below piriformis) to reach
the gluteal region.

- It enters the back of the thigh midway between ischial tuberosity & greater trochanter.

- It ends at a variable point on back of the thigh "usually at lower ~" by dividing into: medial popliteal
(tibial) & lateral popliteal (common peroneal) nerves.

- NB: High division of sciatic nerve: Sometimes, the sciatic nerve divides in the pelvis.
Relations:
A) At its exit from the pelvis:

- Posteriorly & above: - Inferior gluteal N. & vessels.

- Anteriorly: - Nerve to quadratus femoris. - Body of the ischium.

- Medially: - Pudendal N., Internal pudendal A & N. to obturator
internus.

B) In gluteal region & thigh:
- Posteriorly: - Gluteus maximus.

- Posterior cutaneous nerve of the thigh.
- Anteriorly: - Gemellus superior.

- Obturator internus tendon.
- Gemellus inferior.
- Quadratus femoris.

1· Piriformis..
2- Obturator int.
J- Gemellus sup
4- Gemellus inf,

5- Quadratus femoris. -

6- GluU!us min;mus.
7- Gluteus medius.
$- Sup. gluteal Nl & A.
9- H. to obturator internus,

fnt. pudendal A..& pudendal N.
10- Sciatic N.
11- Posterior cut. N. of thigh.
12- N. to quadratus femoris.

Structures deep to gluteus maximus
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C) In the thigh:
- Posteriorly: - Long head of biceps.

- Anteriorly: - Adductor magnus.

- Laterally: - Short head of biceps.

- Medially: - Semimembranosus & semitendinosus.
Branches:
- Articular branches: To back of the hip joint.
- Muscular branches: They arise at the level of the ischial

tuberosity:
- Laterally (from commonperoneal part): To short head of biceps.
- Medially (from tibial part): To:
1- Semimembranosus. 2- Semitendinosus.
3- Long head of biceps. 4- Ischial part of the adductor magnus.

N.B.: Intra muscular injection: is done by dividing the gluteal region
into 4 quadrants, injection is carried in the upper outer quadrant (to
avoid injury of sciatic N. or its branches) in gluteus medius.

Surface anatomy:
Is represented by a line (1 cm wide), between 3 points:
- Point A: midway between ischial tuberosity and posterior superior iliac

spine.
- Point B: midway between ischial tuberosity & greater trochanter.

- Point C: at middle of the back of the thigh.
Injury:
- Causes: 1- Posterior dislocation of the hip joint.

2- Wrong intramuscular injection.
3- Penetrating wound in the gluteal region.

- Results:
- Motor effects: Paralysis of hamstrings & muscles of the leg and foot -7 foot drop

& flail knee.
- Sensory loss below the knee joint except: Medial side of the leg, foot (is

supplied by saphenous nerve) & Back of thigh, calf (are supplied by posterior
cutaneous N. of the thigh).

Sciatica:
- It is pain felt along the sensory distribution of the sciatic N.

- It is causedby compressionof the nerve by:
1- Inter vertebral disc prolapse. 2- Intra-pelvic tumor.

Superior gluteal .•~ .•.
nerve & vessels A

~ __ Gluteus rnaximus

-=~_Gluteus medius

Adductor hiatus

Short haad of
bice.-ps

3- Inflammation of the nerve.



Cutaneousnervesof thigh (posterior aspect).t fascia lata and the fasciae of muscles have been removed.
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20

1 Middle cluneal nerves
2 Perineal branch of posterior femoral cutaneous nerve
3 Posteriorfemoralcutaneousnerve
4 Semimembranosusmuscle
5 Semitendinosus muscle
6 Tibial nerve
7 Medial sural cutaneousnerve
8 Smallsaphenousvein
9 Medial head of gastrocnemius muscle

10 Gluteus maximus muscle
11 Inferior duneal nerve
12 Cutaneousveins
13 Long head of biceps femoris muscle
14 Iliotibial tract
15 Short head of biceps femoris muscle

16 Popliteal fossa
17 Lateral sural cutaneousnerve
18 Lateral head of gastrocnemius muscle
19 Commonperonealnerve
20 Tendon of biceps femoris muscle

21 Inferior gluteal nerve
22 Sacrotuberousligament
23 Inferior rectal branchesof pudendal nerve
24 Anus
25 Gluteus medius muscle
26 Piriformis muscle
27 Sciaticnerve
28 Inferior gluteal artery
29 Gluteus maximus muscle (cut)
30 Quadratus femoris muscle
31 Sciatic nerve dividing into its two branches: the common

peroneal nerve and the tibial nerve
32 Muscular branchesof sciatic nerve to hamstring muscles
33 Poplitealartery
34 Poplitealvein
35 Small saphenousvein (cut)
36 Long head of biceps femoris muscle (cut)
37 Superficialperonealnerve
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I Popliteal fossa

lit is: a diamond - shaped intramuscular space behind the knee joint & upper part of the leg.

Boundaries:
- Above & laterally: - Biceps femoris.I-Above & medially: - Semimembranosus. - semitendinosus.

- Gracilis & sartorius (on knee flexion).

I-Below & laterally: - Lateral head of gastrocnemius.

- Plantaris (if present).

- Below & medially: - Medial head of gastrocnemius.I-Floor: 1- Popliteal surface of femur.

2- Back of knee joint and oblique popliteal ligament.

I 3- Fascia covering popliteus.

- Roof: - Skin, Superficial fascia with:

* Short saphenous V. * Posterior cutaneous N. of thigh.I * Deep (popliteal) fascia and pad of fat.
Contents: (from deep to superficial):

I 1- Popliteal artery and its branches. It is the deepest structure.

2- Popliteal vein and its tributaries. It crosses the back of the artery from medial to lateral.

I
3- Tibial nerve: crosses back of the popliteal vessels from lateral to medial. riMi;i'· 1~'if"\F~;;;-:------;!

4- Commonperoneal nerve: Descends laterally, along medial border of biceps.

5- Popliteal LNs (6-7) & fat, (one node is between the artery & femur).

I 6- End of small saphenous vein.

Popliteal Artery
lit begins: at the adductor hiatus as the continuation of the femoral A.

Course:

I-It descends from the upper medial boundary of the fossa to its inferior angle.

- Throughout its course, it lies in direct contact with the floor of the popliteal

I
fossa so it is liable to injury in supracondylar fracture femur. ..----=====:::::::::======~

It ends: at lower border of the popliteus by dividing into anterior and
posterior tibial arteries.I Relations:

- Anteriorly (deeply):

I
1- Popliteal surface of femur (with fat in between).

2- Back of knee capsule & oblique popliteal ligament.

3- Popliteus muscle & covering fascia.

I-Posteriorly (superficially):
- Semimembranousus (above). - Gastrocnemius & plantaris (below)

I-In middle of the popliteal fossa: It is crossed from lateral to medial by
popliteal V. then the tibial N.

Branches:

I A- Muscular branches to nearby muscles & anastomoses with the 4th perforator.

I

Popliteus

Anterior
.+YI--- tibial A.

\~lr.i"'-i-'-t- Peron.eaIA.
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B- Articular (genicular) arteries: to the knee joint.

1- Superior medial genicular: passes above medial femoral condyle.I 2- Superior lateral genicular: passes above lateral femoral condyle.

3- Inferior medial genicular: passes below medial tibial condyle.

I 4- Inferior lateral genicular: passes below the lateral tibial condyle.

5- Middle genicular, pierces oblique popliteallig. to supply curciate ligaments & synovial membrane.

C- Terminal branches: Anterior & posterior tibial arteries.I Surface anatomy of popliteal artery: Is represented by a line drawn between 2 points:

- Proximal point: at junction of upper ~ and lower ;-; of thigh, 2Yz cm medial to its posterior midline.

I-Distal point: is opposite tibial tuberosity on back of the knee joint.

Anastomosis around the knee joint: 10 arteries.

I-Descending br. of lat. circumflex femoral A "of profunda femoris A".

- Five genicular branches of the popliteal A
- Circumflex fibular A "from posterior tibial A".I-Descending genicular A (arteria anastomotica magna) "of femoral A

- Anterior & posterior tibial recurrent arteries "from anterior tibial A".

I
I
I
I
I
I
I
I
I
I
I
I

erves In e op I ea ossa
1- Tibial (medial popliteal) Nerve 2- Common peroneal (Iat. popliteal N.)

Root Value Ventral division of L4, 5 & S1, 2, 3. Dorsal division of L4, 5 & S 1, 2 ±3.

Origin Larger of 2 terminal branches of sciatic N. Smaller of 2 terminal branches of sciatic N.

Course & - It traverses popliteal fossa from upper to - It traverses popliteal fossa from upper to

Relations the lower angles. lateral angles, along medial border of the

- It runs vertically. biceps, superficial to lateral head of

- It crosses the back of the popliteal gastrocnemius & plantaris.

vessels from lateral to medial. - It pierces posterior intermuscular

- The vein lies between the A. & N. septum. It winds around neck of the fibula
(can be rolled here).

It ends At the lower border of popliteus by In peroneus longus by dividing into
becorninq the posterior tibial N. superficial & deep peroneal nerves.

Popliteal vein
It begins at lower border of the popliteus, by union of the venae comitants of

anterior & posterior tibial arteries.

It ascends on back of the poplieal A, crossing it from medial to lateral.

It ends at the adductor hiatus, by becoming the femoral vein.

Tributaries: 1- Muscular veins.

2- Genicular veins correspond to branches of the popliteal artery.

3- Small saphenous vein:

- It is formed at lateral end of the dorsal venous arch.

- It ascends below then behind the lateral malleolus.

- It ascends along middle of back of the leg accompanied by sural N.

- It ends in the popliteal vein, above the knee joint.

N th P rt IF

rficial circumfl:ex iliac vein

jJ ~·uperficiaJ
~fePtgastriC vein

\( /' Superficial external
~ pudendal vein

. t'-- Communicating V.

&.'~'_.' Dorsal venous arch

~aphenous veins



1- Superior lateral genicular.

2- Inferior lateral genicular.

3- Recurrent genicular.

I~C=h=a=p~t=e=r=4=:=p=o~p=li=te=a=I=R=e~Y=io=n=====s=u=m=m==a=rY==~==============1=8====~~
I Muscular I Gastrocnemius (both heads), Popliteus, No branches.

Plantaris & Soleus.I Articular 1- Superior medial genicular.

(to knee 2- Inferior medial genicular.

I ~joint) 3- Middle genicular .

...c: Cutaneous Sural N.
o
c - It descends between 2 heads of

I ~ gastrocnemius.
- It is joined by sural communicating N.
- It passes behind then below the lateral

I malleolus with the small saphenous V.
- It supplies:
1. Posterolateral aspect of lower ~ of leg.I 2. Lat. side of the foot & little toe.

Injury Cause Cut wound in the popliteal fossa.

I
I
I
I
I
I
I
I
I
I
I
I
I

1. Sural Communicating N.
It arises near the head of the fibula,
crosses the lateral head of the
gastrocnemius to join the sural N.

2. Lateral cutaneous N. of calf
It supplies the upper lateral aspect of the
leg.

(Commonest N. to be injured in L.L.)
1- Fracture neck of the fibula.
2- Ti ht laster cast or trauma.

Results Talipus calcaneo valgus
- Paralysis of muscles of back of the leg &
sole of foot -) Dorsiflexion, eversion of
foot.

- Sensory loss along
nerves distribution.

Talipus equino varus
- Injury of deep peroneal N. -) paralysis

of muscles of anterior leg compartment
-) plantar flexion (foot drop).

sural & plantar - Injury of superficial peroneal N. -)
paralysis of muscles of the lateral leg
compartment -) foot inversion.

- Sensory loss on anterior & Lat. aspects
of lower part of the le & dorsum of foot.

1-Anterior Compartment of the leg
A- Muscles

Tibialis anterior Ext. hallucis Ext. digitorum longus (EDL) Peroneus
(TA) longus (EHL) tertius (PT)

Origin Upper Y2 or ~ of - Middle 2/4 of - Upper % of the anterior surface of the - Lower % of
lateral surface of ant. surface of fibula. anterior surface
tibia. the fibula. - Interosseous membrane. of the fibula.
1.0.membrane. 1.0. membrane. - 1.0. membrane.

Course Their tendons pass deep to superior & inferior extensor retinaculae.
- It divides into 4 tendons -) lateral 4 - It is absent in
toes. 4% of people.

Insertion - Medial Dorsal aspect Base of the distal phalanges of the Dorsal aspect of
cuneiform bone. of the base of lateral 4 toe. the base of the
- Base of 1st distal phalanx s" metatarsal
metatarsal bone. of the big toe. bone.

Nerve Anterior tibial (deer peroneal) nerve.
supply Rec. genicular N. I I
Action 1- Dorsiflexion (extension) of the ankle.

2- Inversion of the 2- Extension of 2- Extension of all joints of the lateral 4 2- Eversion of the
foot "at subtalar & all joints of the toes. foot "subtalar &
midtarsal joints". big toe. midtarsal joints".

3- Maintains med. 3- Maintains lat.
arch of the foot. arch of the foot.
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B- Anterior Tibial (deep peroneal) Nerve
- Origin: - It is the smaller of the two terminal branches of

common peroneal nerve.
- It begins in substance of the peroneus longus.

- Course & relations:
- It pierces anterior intermuscular septum to reach anterior

compartment of the leg.
- The anterior tibial nerve starts lateral to the artery then

anterior then lateral to it again.
- It enters dorsum of the foot.

- It ends by dividing into 2 terminal branches:
a) Medial branch: supplies cleft between 1st & 2nd toes.
b) Lateral branch: supplies Ext. digitorum brevis.

- Branches:

- Muscular:
- The nerve itself supplies: TA, EDL, EHL & PT.
- Lateral branch supplies: Extensor digitorum brevis.

- Cutaneous to: Cleft between 1st and 2nd toes.

- Articular to: - Ankle joint (by deep peroneal nerve).
- Tarsal and tarsometatarsal joints.

- Surface Anatomy: It is represented by a line from mid

way between tibial tuberosity, neck of the fibula to
midway between the 2 malleoli.

- Injury: leads to: - paralysis of muscles supplied by it (mention) -7 foot drop (talipus equinus).
- Sensory loss in cleft between 1st and 2nd toes.

C- Anterior Tibial Artery
- Origin: It is the smaller of 2 terminal branches of popliteal A., at lower border of popliteus.
- Course:

- It pierces the interosseous membrane to reach the anterior compartment of the leg.
- The anterior tibial nerve starts lateral to the artery then anterior then lateral to it again.
- In the lower % of the leg the artery lies in front of lower part of tibia.

- It ends in front of ankle joint (midway between the 2 malleoli) by becoming the dorsalis pedis A.
- Relations: As the anterior tibial nerve.
- Branches: 1-,2- Anterior and posterior tibial recurrent: Share in anastomosis around the knee.

3- Muscular branches: Supply extensors of leg.
4-,5- Anterior medial & lateral malleolar: Shares in anastomosis around the ankle.

- Surface Anatomy: as the nerve.
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Superior extensor
retinaculum

Inferior extensor

retinaculum
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11-Lateral Compartment of the leg
A- Muscles

Peroneus longus Peroneus brevis

Origin - Upper ~ of the lateral surface of the fibula. - Lower ~ of lat. surface of the fibula.
- Ant. & post. Intermuscular septa. - Ant. & post. Intermuscular septa.

Insertion Lateral aspect of: 1- Medial cuneiform bone. Tuberosity of the base of the s"
2- Base of the 1st metatarsal bone. metatarsal bone.

N. Supply Musculocutaneous (superficial peroneal) nerve.

Action 1- Plantar flexion (flexion) of the ankle. 1- Plantar flexion (flexion) ankle.
2- Eversion of the foot. 2- Eversion of the foot.
3- Maintains the transverse & lateral longitudinal 3- Maintains the lateral longitudinal
arches of the foot. arch of the foot.

B- Musculocutaneous (superficial peroneal) Nerve
- Origin: - It is one of the two terminal branches of common peroneal nerve.

r-----------------~------~
- It begins lateral to neck of fibula (within peroneus longus).

- Course & Relations:
Posterior intermuscular septum~-"W----t~

- It descends in the substance of peroneus longus, then Anteriorintermuscularseptum

between it & peroneus brevis.
- In the lower third of the leg it emerges between the 2
peronei, pierces the deep fascia.

- It ends by dividing into medial & lateral terminal branches.
- Each branch divides into 2 branches to become four.

- Branches: A) Muscular to: Peroneus longus & brevis.

B) Cutaneous to: - Lower % of lateral aspect of leg.
- Skin of dorsum of foot except:
o Cleft between 1st and 2nd toes "by deep peroneal N.".
o Lateral border of the foot "is supplied by sural N.".
o Medial border of the foot "is supplied by saphenous N.".

- The medial terminal branch gives:
- Medial branch to medial side of the big toe.
- Lateral branch to cleft between z= & 3rd toes.

- The lateral terminal branch gives:
- Medial branch to cleft between 3rd & 4th toes.
- Lateral branch to cleft between 4th & s" toes.

Common peroneal N.--l..---------,;'-T\

Peroneus longus ----t-----l'---bf.---.t:.
Deep peroneal ------t--t---b'lfNI
(anterior tibial) N.

Superticial peroneal
(musculocutaneous) N.

Superior extensor
retinaculum

Inferior extensor
retinaculum

111-Posterior Compartment of the leg
A- Muscles 1- Superficial Group (Calf muscles)
1- Gastrocnemius 2- Soleus 3- Plantaris

Origin Medial head: From popliteal surface Horse-shoe origin from: Lower part of lateral

of femur above medial condyle - Back of upper ~ of shaft supracondylar line of

Lateral head: From lateral surface of & head of the fibula. femur & oblique

lateral condyle of femur. - 80leal line and middle ~ popliteal ligament.

N.B.: - The lateral head contains a of medial border of tibia. NB: It is rudimentary,

sesamoid bone (the fabella). - Fibrous arch between maybe absent.
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- It is a white muscle. tibia and fibula.

NB: It is multipennate &
red, muscle.

Insertion The 2 bellies of the gastrocnemius end in a tendon which joins the - In tendocalcaneus. Or
soleus tendon forming tendocalcaneus (tendo Achil!es). - Posterior surface of the
Tendocalcaneus is the thickest, strongest tendon in the body. calcaneus.

It is inserted into the middle of the calcaneal tuberosity.

Nerve Tibial nerve. - Superficial part (tibial N.). Tibial nerve
Supply A branch to each head. - Deep part (post. tibial N.).

Action The 2 heads of gastrocnemius & soleus (triceps surae): Weak flexion ankle &

1- Take the heel off the ground giving the limb a propulsive knee.

movement during walking. Its tendon is used in

2- Raising the body on tips of toes (ballet players). autograft for fingers

3- Plantar flexion of the ankle & act as muscle pump. tendons.

4- The gastrocnemius is a flexor for the knee.

1- Popliteus 2- Flexor hallucis 3- Flexor 4- Tibialis
longus (FHL) Digitorum longus posterior (TP)

(FDL)

Origin - By a tendon from the - Lower % of back of Back of tibia below - Back of tibia

anterior part of the fibula below origin of the soleal line, below the soleal

groove below the lateral the soleus. medial to the line, lateral to the

epicondyle of the femur. - Back of interosseous vertical line. vertical line.

- Lateral meniscus. membrane. - Back of the fibula.

(It is intracapsular) - Back of I.O.M.

Insertion Back of tibia above the Base of terminal Base of terminal - Medial part to:
soleal line (flesh). phalanx of big toe. phalanges of Navicular tuberosity.

lateral 4 toes. - Lateral part to:
All tarsal bones

except talus.
2nd, 3rd & 4th

metatarsal bones.

N. Supply Tibial N. Posterior tibial nerve

Action - Weak flexion of knee. - Flexion of all joints of - Flexion all joints - Plantar flexion of
- Unlocking of the knee the big toe. of lateral 4 toes. the foot.
at the beginning of - Plantar flexion of the - Plantar flexion of - Inversion of foot.
flexion by either medial foot. the foot. - It supports medial
rotation of the tibia or by - Supports the medial - Supports medial longitudinal &
lateral rotation of the longitudinal arch. & lateral transverse arches.
femur if the tibia is fixed. longitudinal archs.

2- Deep Group

B- Posterior Tibial Artery
- It begins at the lower border of popliteus as larger of the two terminal branches of popliteal A.

- Course & End:
- It descends (with its venae comitants) deep to the fibrous arch between the tibia & fibula.

- It ends midway between medial malleolus & medial calcaneal tubercle "under cover of the flexor
retinaculum" by dividing into medial & lateral plantar arteries.

- The artery is crossed from medial to lateral by posterior tibial nerve.
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- Relations:
- It passes downwards, medially between superficial, deep flexors.
- It descends on (deep or anterior to it successively):

1- Tibialis posterior (between FDL & FHL).
2- Flexor digitorum longus.
3- Back of lower end of tibia (liable to injury on fracture tibia).

- The artery is covered by (superficial to it):
1- Gastrocnemius and soleus.
2- Skin & fascia, in lower Y3 of leg (pulsations

can be felt).
3- Flexor retinaculum.

- The artery is crossed from medial to lateral by
posterior tibial nerve.

- Branches:
1- Circumflex fibular A.: Winds around lat. aspect of neck of fibula

to join the knee anastomosis.
2- Peroneal A.:

- It is the main artery to the leg. It arises 2Y2 cm distal to popliteus.

- It gives: 1- Muscular branches: To nearby muscles.

2- Nutrient: To fibula.

3- Lateral calcaneal branch: on lateral side of calcaneus.

4- Perforating branch: - Pierces the I.O.M. & may replace the dorsalis pedis A.

5- Lateral malleolar +.

3- Nutrient A.: To the tibia (the largest nutrient A. in the body).
4- Muscular branches.
5- Communicating branch: Joins the peroneal A.
6- Medial calcaneal: Pierces the flexor retinaculum, ends on medial side of the calcaneus.
7- Medial malleolar: Ends on the medial malleolus.
8- Terminal branches: Medial & lateral plantar arteries.
- Surface Anatomy: The artery is represented by a vertical line drawn between 2 points:

- Point A: In the midline of the back of the leg, opposite the tibial tuberosity (or head of fibula).

- Point B: Midway between medial malleolus & heel or medial calcaneal tubercle.

..n,.!J~- 5uperioc Ial.eral
genicu!ar at1e<y

tIIIl'*rrr-- Commoo fibula.r
(petaneaJl nerve

lmetiof~.it
geniaAaf artery

v-,-,"".,..,..-T~a:cb
Popla1£<JS--To/~ 01 soleus

~~~Ant. tibial A
Soleus

Posterior
tibial N.

1H+~ost. tibial

Peroneal
artery

Posterior ~
tibial A. -----lH( ,111

., <--••.." r-r- Lateral
malleolus

- Anastomosis around the ankle:

A. Around medial malleolus:
1- Anterior medial malleolar of ant. tibial A.
3-,4- Medial malleolar, medial calcaneal of post. tibial A.

B. Around the lateral malleolus:
1- Anterior lateral malleolar of ant. tibial A.
3-,4- Lateral calcaneal, perforating branches of peroneal A.

2- Medial tarsal of dorsalis pedis A.
5- Branches of medial plantar A.

2- Lateral tarsal of dorsalis pedis A.
5- Branches of lateral plantar A.

c- Posterior Tibial Nerve (Tibial N. in the leg)
- It begins at lower border of the popliteus as the continuation of tibial nerve, deep to the fibrous

arch between the tibia & fibula.
- It ends midway between medial malleolus & medial calcaneal tubercle "under cover of the flexor

retinaculum" by dividing into medial & lateral plantar nerves.
- It crosses the posterior tibial vessels from medial to lateral, between superficial & deep flexors.
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- Course & Relations:
- It crosses the posterior tibial vessels from medial to lateral, between superficial & deep flexors.

- In upper % of the leg: The nerve is related:
- Superficially to: Soleus, gastrocnemius. - Deeply to: Tibialis posterior.
- Laterally to: Flexor hallucis longus. - Medially to: Flexor digitorum longus.

- In lower % of the leg: The nerve is related to the tibia (ant.) & skin, fascia (post.).
-Branches: ~--------------------~

1- Muscular to: TP, FDL, FHL & soleus (enters its deep surface).

2- Cutaneous: medial calcanean branch pierces the flexor ~;:lpl4ntar

retinaculum to supply skin of the heel.

3- Articular: to ankle joint.
- Injury: Motor effect-s paralysis of the muscles of back of the leg

& sole-s dorsiflexion & eversion.
Sensory loss: in skin of the sole of the foot.

IV- Retinaculae of the Ankle

SaphenDU.J; nerve
~d.tN!~'.w'I'!'J

Medial cale••nel
of posterior tibf.al N.

They are 5 retinaculae (bands of deep fascia) surround the ankle joint; retain the tendons in place.

Retinaculum Attachments Structures deep to it Superficial
to it

1- Superior - It is 1 inch broad. .U From medial to lateral: - Beginning
extensor - It extends from ant. 'J\'> 1- Tibialis ant. (lam). of the great

f,*,-,,-'.•
retinaculum border of the tibia to ant. f'::-- 2- EHL. Ctias). saphenous

border of the fibula. ,. h' '-'. -~ 3- Ant. tibial vessels. (~ery).
vein.

f~j~-~ 4- Deep peroneal t::!. (t::!ice). -Saphenous

5- EDL. (Dogs) &
nerve.
- Superficial

6- Peroneus tertius (Pigs).
peroneal N.

2-lnferior It is V-shaped, below the ankle. As the superior one, but
extensor - The stem: Is attached to the ant. part of dorsalis pedis vessels replace

retinaculum upper surface of the calcaneus. the anterior tibial vessels.
- Upper limb: To medial malleolus.
- Lower limb: Blends to deep fascia of sole.

3- Flexor Extends
,

From medial to lateral:.•... ~"..,••...,..~
.~.•...•.••

retinaculum between the
.•..••.--,

/" \ '- '-";~ 1- libialis post. (lam).
medial I!···· ", }t I ~ ... -.

~ \; ,->

2- FDL. (Qoes).
malleolus & '~"-:.~;-- :.~. -~.~:.'·:.i!~·.~."..__. 3- Post. tibial yessels. (~ery).
medial -- •...•. ,.. j I ::::;~~-::::' 4- Post. tibial N. (Nice).calcaneal ~-..

F~~ 5- FHL. (Hats).tubercle.

4- Superior Extends from back of the lat. malleolus to - Peroneus longus. - Sural N.
peroneal lateral surface of the calcaneus. - Peroneus brevis. - Short

retinaculum 0j/ saphenous

5- Inferior Extends from upper to lower parts of the

__ i;. U~';:;;
vein.

peroneal lateral surface of the calcaneus.
retinaculum It is in line with the stem of the inferior

extensor retinaculum. f"~' r //
~~~;-~;: il '....
~...:~ .....•. ~' '..~-){'

1I:'t'to:Ior~"'...!'i--~ .• ~ •..•.: '. ,:
~.r.:L'f!ln'tl ~. ' -c, *~'_.:::rv _.'.~ r;. -, .
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I
I Tarsa, metatarsal bones are arranged in a way to give an arched form to the skeleton of the foot.

Arch Bones Factors maintaining it
forming it

Summary 24
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3.
Transverse

arch.

1-Arches of the foot

1. Medial
longitudinal

arch.

2. Lateral
longitudinal

arch.

- Its apex is at the
head of the talus.

- It is higher than
the lateral one.

- It helps in elastic
propulsion during
walking (kinetic
arch).

9 bones:

- Calcaneus.

- Talus.

- Navicular
- 3 cuneiforms

- Medial 3
metatarsals

Bony fcctors: Shape of the bones forming it.

Ligamentous fuctors:
- Plantar aponeurosis. - Spring ligament.

- Interosseous ligaments. - Deltoid ligament.

Muscular factors:

1- FDL of 2nd & 3fd toes. 2- Flexor hallucis longus.

3- Tibialis ant. & post. 4- Short muscles of big toe.

It supports the
body weight in
standing position
(static arch).

Bony factors: Shape of the bones forming it.

Ligamentous factors:

- Plantar aponeurosis - Short & long plantar ligaments.

Muscular factors:

1- Peroneus longus, brevis & tertius.

2- Tendons of flexor digitorum longus to 4th and s" toes.

3- Short muscles of the little toe.

4 bones:

- Calcaneus.

- Cuboid

- Lateral 2
metatarsals

- Cuboid & 3
cuneiform
bones.

- Bases of all
metatarsal
bones.

Bony factors: Shape of lateral & middle cuneiforms.

Ligamentous factors: Interosseous ligaments.

Muscular factors:

1- Tendon of peroneus longus & tibialis posterior.

2- Transverse head of add. hallucis. 3- Dorsal interossei.

In infants, these arches are normally present, but they are masked by fat. So the foot appears flat.

- Functions of the arches:
1- Give resilience to the foot. 2- Propelling in walking, running.
3- Support body weight in standing; distribute the weight to foot bones.
4- Shock absorbing factor on falling on the ground. 5- Protect the plantar nerves & vessels.

- Flat foot: may occur due to weak muscles ~ yielding of foot arches.

11-Dorsalis pedis artery
- It begins in front of the ankle, midway between the 2 malleoli as continuation of the ant. tibial A.
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- Course: It runs on the dorsum of the foot, in 1st interosseous space.
- It ends by passing between the 2 heads of 1st dorsal interosseous muscle to reach the sole and
anastomoses with the end of the plantar arch.

- Relations:
- Superficially: 1. Skin and fasciae (pulsations can be felt).

2. Inferior extensor retinaculum.
3. Extensor hallucis brevis, near its end.

- Deep to it: Talus, navicular and intermediate cuneiform

- Laterally: - Medial division of anterior tibial nerve.
- Tendon of extensor digitorum longus.

- Medially: Extensor hallucis longus tendon.
- Branches:

1. & 2. Lateral & medial tarsal A.:
share in anastomosis around
ankle.

3. Arcuate artery

- It curves laterally opposite the
bases of metatarsal bones.
- It gives 2nd

, 3rd
, 4th dorsal metatarsal arteries.

- Each dorsal metatarsal artery will divide into 2 dorsal
digital branches to clefts between the toes. The 4th

supplies the lateral side of little toes as well.

4. pt dorsal metastarsal artery: supplies dorsal aspect of
the cleft between 1st & 2nd toes.

5. r,t plantar metatarsal artery: It arises in the sole; it
supplies plantar aspect of the cleft between 1st & 2nd toes.

- Surface anatomy: Is represented by a line drawn
between:

*Point 1: In front of ankle midway between the 2 malleoli.

*Point 2: At proximal end of 1st metatarsal space.
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Anterior tibial
artery

111-The sole of the foot
Muscles of the sole

1st Layer 3 Muscles 1- Abductor hallucis. 2- Flexor digitorum brevis. 3- Abductor digiti minimi.

2nd Layer
2 Tendons, 1- Flexor digitorum longus. 2- Flexor hallucis longus.

5 Muscles - 4 Lumbricals. - Flexor accessories.

3rd Layer 3 Muscles 1- Flexor hallucis brevis. 2- Flexor digiti minimi brevis. 3- Adductor hallcis.

4th Layer
2 Tendons, 1- Peroneus longus. 2- Tibialis posterior.

7 Muscles 3 plantar & 4 dorsal interossei.

Plantar nerves
They start midway between medial tubercle of the calcaneus & medial malleolus.

1. Medial plantar nerve
- It arises deep to the flexor retinaculum as the larger of the 2 terminal branches of posterior tibial N.



Chapter 6: TheFoot Summary 26

- It runs forwards between abductor hallucis and flexor digitorum brevis supplying both muscles.
-It ends at the base of the 1st metatarsal bone by dividing into 3 plantar digital nerves.
- Branches: It corresponds to median N. in the hand, supplies:

- Muscular to: Abductor hallucis, Flexor hallucis brevis, Flexor digitorum brevis and 1st lumbrical.

- Cutaneous: 1. Medial % of the sole, from cutaneous branches that pierce the plantar aponeurosis.

2. Medial 3~ toes.

2. Lateral plantar nerve
- It arises deep to flexor retinaculum as the smaller of the 2

terminal branches of posterior tibial N.
- It runs forwards and laterally medial to lateral plantar A.

(between 1st & 2nd layers of the sole) towards the base of 5th

metararsal bone.

- It divides into:

Superficial division: passes forwards between 1st & 2nd layers Superfici

of the sole to lateral 1~ toes. branch

Deep divisions: curves medially between 3rd & 4th layers.

- Branches: It corresponds to ulnar N. in the hand, supplies:

- Muscular to: - Abductor digiti minimi.
- Flexor accesorius, 2nd

, 3rd & 4th lumbricals.

- Adductor hallucis & flexor digiti minimi brevis.
- Interossei.

- Cutaneous: 1. Lateral % of the sole. 2. Lateral 1~ toes.
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D. Plantar arteries
They arise as the 2 terminal branches of the posterior tibial A

1.Medial plantar artery:
- It is the smaller of the 2 plantar arteries. It runs medial to the
medial plantar nerve.
- It lies deep to the abductor hallucis. It supplies the medial
side of big toe.

2. Lateral plantar artery:
- The larger terminal branch of posterior tibial artery.
- It passes forwards and laterally (between 1st & 2nd layers of

the sole) to base of 5th metatarsal.
- It then turns medially (between 3rd & 4th layers of the sole) as

the plantar arch.
- It ends at interval between of 1st and 2nd metatarsals

anastomosing with dorsalis pedis artery.

Branches:
- Plantar digital artery for lateral side of little toe.
- 3 plantar metatarsal arteries, each artery divides into 2

plantar digital branches to supply the clefts between the
lateral 4 toes.

- 3 perforating branches: They join the dorsal metatarsal
arteries.

I
t', Deep

branch &
plantar
arch

Lateral
plantar ----"-d~~±
N.&A.

Dorsalis pedis A.

Plantar
metatarsal
arteries

Perforating,
branches

Plantar
arteries
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Mechanism of walking
I Walking is performed through successive steps. Each step is composed of stance & swing phases:

A) Stance phase (when the limb is on the ground):

I It starts by contact of the heel with the ground (heel strike). This is accompanied by extension of
both hip & knee joints by hamstrings & quadriceps femoris muscles.

The weight of the body is transmitted forwards from the heel to lateral arch of the foot to the

I heads of the metatarsal bones (especially the 1st one).
The soleus & gastrocnemius contract to elevate the heel & toes from ground (heel off & toe off).
Gluteus medius & minimus of the supporting LL contract to prevent the pelvic tilt.

I 8) Swing phase (when the limb is off the ground):

At the time of the toe off, the hip and knee joints are flexed and the ankle is dorsiflexed. These

I actions help to raise the foot more from the ground.
This is followed by propelling of the leg forwards through extension of the knee.
The swing phase ends by contact of the heel with the ground (heel strike) to complete the step.

I
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Transmission of the body weight
The body weight is transmitted from the vertebral column to the sacrum.

Then 50% of the body weight is transmitted to each sacroiliac joint.

In standing position:

- The body weight on each side is transmitted from sacroiliac joint to hip joint then to the femur.

- The weight is transmitted to the lateral femoral condyle then to the tibia (fibula has no role).

- The weight is transmitted to the talus, 25% is transmitted to the calcaneus & 25% is transmitted
forwards to the metatarsal bones (especially the 1st metatarsal bone as it is the thickest one).

In sitting position: 50% of body weight is transmitted from sacroiliac joint to ischial tuberosity.

Cutaneous innervation of lower limb
A- Cutaneous Nerves in Thigh

A- In front & sides "from lateral to medial":
Nerve Origin Supplies

~Jf';1 Lateral cutaneous Lumbar plexus. Lateral side of thigh.
N. of thigh.

~~2 Femoral branch of Lumbar plexus. Skin of upper part of front of
genitofemoral N. thigh (laterally). 1 .~

1
3 Ant. cutaneous N. Ant. division of Front of thigh. 3 sfof thigh. femoral N. 4 I ~
4 Medial cutaneous Ant. division of Medial part of thigh. r 7 \I

N. of thigh. femoral N. t ~
5 llioinguinal N. Lumbar plexus. Upper part of front of thigh,

near external genitalia. I
6 Cutaneous br. of Ant. division of Skin above medial side of the

i \obturator N. obturator N. knee.
7 Infrapatellar branch Saphenous N. Shares in subsartorial &

of saphenous N. patellar plexuses.
~I

B- On Back: Posterior cutaneous N. of thigh (8): from sacral plexus to back of thigh.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Chapter 6: The Foot Summary

8) The leg
1- Medial side of leg: Saphenous nerve 1 (fermoral).
2- Back of leg: - Upper %: Posterior cutaneous nerve of thigh 2.

- Lower %: Sural 3 (tibial nerve).
3- Anterolateral aspect of leg:

- Upper 'i3: Lateral cutaneous nerve of calf 4(common peroneal).
- Lower %: Superficial peroneal nerve 5.

C) The foot
- Dorsum of the foot:

- Cleft between pt, 2nd toes: Deep peroneal N.6

- Medial border of the foot: Saphenous N.1
- Lateral border of the foot: Sural N.3
- Rest of the dorsum of the foot: Superficial

peroneal N.5
- Sole of the foot:
- Skin of the heel: Posterior tibial N.
- Medial % of the sole & medial 3i- toes: Medial

plantar N.
- Lateral 1!J of the sole & lateral 1i- toes: Lateral

plantar N.

Segmental innervations of lower limb
Front of lower limb & dorsum of the foot:

L1: To front, medial and lateral aspects of thigh (below the inguinal
ligament).

L2: To front, medial & lateral aspects of thigh (in its middle area).
L3: To front, medial and lateral aspects of thigh (above the knee).
L4: To skin of medial side of front of leg, foot and dorsum of the big

toe.
L5: To skin of lateral side of front of leg, foot and dorsum of the 2nd to

4th toes.
S1: Lateral aspect of leg, foot and dorsum of the little toe.

Back of lower limb & sole of the foot:
L4, 5 & S1: To sole of the foot from medial to lateral
S2: To back of leg and thigh till gluteal region.
S3: To major area of the gluteal region.
S4: To skin around anus.

Superficial inguinal lymph nodes
1) Vertical group: Along termination of long saphenous vein. It

drains almost the whole of superficial tissues of lower limb.

2) Medial group: Medial to saphenous opening. It drains A.A.W. below umbilicus & perineum.

3) Lateral group: Lateral to saphenous opening. It drains the gluteal region.
All superficial groups drain mainly to deep inguinal lymph nodes.

Clinically important points:
- Obstruction of the Iymphatics of the lower limb -7 progressive oedema. When the limb acquires

a large size, this condition is called elephantiasis.

- Lymphangitis is inflammation of the superficial inguinal lymph vessels.

s.at'ihei'elJu~
L. :.lA,
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Hip joint
.IY.Qg: Synovial, polyaxial, ball and socket.

Ligaments: Strengthen the capsule from outside.

1. Iliofemoral ligament:

- It is the strongest ligament in the body. It is V-shaped:

- Stem: Is attached to anterior inferior iliac spine.

- Diverging bands: Are attached to intertrochanteric line.

- Function: 1- It reinforces the anterior aspect of the capsule.

2- It limits overextension of the joint.

3- It helps in transmission of the body weight.

2. Pubofemoral ligament:

- It connects iliopubic eminence to anteroinferior parts of the capsule.

- Function: 1- It reinforces the inferomedial part of the capsule. 2- It limits overabduction of the
joint.

3. ischiofemoral ligament: It is weak ligament.

- It connects the ischial tuberosity to the posterosuperior part of the capsule.

- Function: 1- It reinforces back of the capsule. 2- It limits excessive medial rotation of the joint.

4. Labrum acetabulare: Is attached to margins of acetabulum increasing its depth .
.-:---------,

5. Round ligament of head of femur: ~
- It is weak, triangular in shape. It is intracapsular extrasynovial.

- It carries blood to head of the femur. \

6. Transverse acetabular ligament: is attached to ends of acetabular notch.

Stability of the joint: It is so stable due to many factors:

- Bony factor: The head fits in the larger acetabulum.

- Ligamentous factors: Strong ligaments surround the joint.

- Muscular factors: the joint is surrounded by strong muscles.

Movements of hip joint: The wide range of mobility is due to:

1 Th I th f th k f f & it I 2 N k f f d t th h d- e en~:r 0 e nec 0 emur IS ang e. - arrow nec 0 emur compare 0 e ea

Movements Muscles responsible

1. Flexion. The main muscle: Iliopsoas.
It is helped by: 1- Pectineus. 2- Sartorius. 3- Reflected head of rectus femoris.
It is accompanied by passive medial rotation.

2. Extension. Gluteus maxim us: During running, climbing upstairs.
Hamstrings: On walking on a level

3. abduction The main muscles: Gluteus medius & minimus.
It is helped by: 1- Tensor fasciae latae. 2- Sartorius.

4. Adduction The main muscles: 3 adductors. It is helped by: Pectineus & gracilis.

5. Med. - Anterior fibers of gluteus medius & minimus. - Tensor fasciae latae. - Adductors.
rotation

6. Lat. rotation - Gluteus maximus. - 6 lateral rotators. - Sartorius.

I
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Knee joint
~: It is synovial joint of condyloid (modified hinge), as it allows rotation on flexion.

Bones forming the joint: Lower end of femur, upper end of tibia & back of patella.

Bursae around the knee:

A. Anteriorly:

1. Prepatellar (housemaid's) bursa: It is
inflamed, swells with frequent kneeling
(housemaid's knee).

2. Superficial infrapatellar bursa: In front of =~us
tibial tuberosity. Fibular

collateral ..,

3. Deep infrapatellar bursa, deep to fig.men<

ligamentum patellae.

4. Suprapatellar bursa between femur &
quadriceps femoris tendon.

B. Posteromedially: L-_..;;L.;;.;ate;;.;.ra;;.;.l..;.;vi.;;.;ew.;,......- ---:;.P..;;os;;.;;te:;;.;ri;.;;.;or~v.;.;;ie.;.;.w ....I

5. Deep to medial head of gastrocnemius between it and the capsule.

6. Deep to semimembranous (semimembranosus bursa) between it and medial tibial condyle.

7. A bursa between SGS & medial ligament of knee.

C. Posterolaterally:

8. A bursa deep to lateral head of gastrocnemius.

9. A bursa between biceps & fibular collateral ligament.

10. A bursa deep to popliteus tendon.

Ligaments: A. Extra capsularligaments(4)

1. Patellar ligament:

- It connects apex of patella to tibial tuberosity.

- It is continuation of quadriceps femoris tendon.

2. Fibular (lateral collateral) ligament:

- It is cord-like, connects lateral epicondyle of femur
to head of fibula.

- Popliteus tendon separates it from lateral meniscus.

3. Tibial collateral (medial collateral) ligament:

- It is triangular, extends from med. epicondyle of the
femur to medial condyle of tibia.

- It is firmly attached to the medial meniscus.

- A bursa lies between it and tendons of SGS.

- It is frequently torn with medial meniscus in football players.

4. Oblique popliteal ligament:

- It an expansion of semimembranosus.

- It passes upwards and laterally.

Bursae around
the Knee
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. n racapsu ar rqcmen s

1- Medial meniscus 2- Lateral meniscus

Shape c- Shaped "small piece of large circle". 0- Shaped "large piece of small circle".

Larger. Its outer border is thick & its inner Smaller. Its outer border is thick & its inner
border is thin. border is thin.

Attachments Its anterior horn is attached to the most Both horns are attached to just in front and
anterior part of the intercondylar area while behind the intercondylar eminence of the
its posterior horn is attached just in front of tibia.
the posterior cruciate ligament.

Mobility It is more fixed as it adheres to the deep It is more freely movable as popliteus
surface of the tibial collateral ligament. tendon separates it from fibular collateral

liqarnent.

Functions of - They deepen the articular surface of the upper end of the tibia.
menisci - They act as shock absorbers.

Injury The medial meniscus is more liable to be injured as:

1- It is more fixed. 2- The medial condyle is concerned with rotation.

3- During rotation of the flexed joint it becomes tight.

3, Coronary ligaments: Capsular fibers that attach margins of the menisci to the tibial condyles.

4 T I' t f th k t . h f b th . (b tt h t )ransverse icemen 0 e nee: JOinS an enor ornso 0 rnerusci no ony a ac men s .

5- Anterior cruciate ligament 6- Posterior cruciate ligament

Attachment Ant. intercondylar area, between anterior Post. intercondylar area, behind posterior
to tibia horns of the 2 menisci. horn of the medial meniscus.

Direction Upwards, backwards & laterally. Upwards, forwards & medially.

Attachment Posterior part of inner surface of lateral Anterior part of inner surface of medial
to femur condyle of the femur. condyle of the femur.

It is tense in Extension. Flexion.

Function It prevents: 1- Hyperextension. It prevents:

2- Posterior dislocation of femur. 1- Anterior dislocation of femur.

3- Anterior dislocation of the tibia. 2- Posterior dislocation of the tibia.

Strength It is weaker, has less blood supply. It is stronger.

N.B.: Intracapsular structures of knee joint are:

1. Medial meniscus. 2. Lateral meniscus.

4&5. Anterior & posterior cruciate ligaments.

6. Tendon of popliteus.

8. Infrapateliar fold of synovial membrane.

Movements'

3. Transverse ligament of knee.

7. Infrapateliar pad of fat.

9. Coronary ligaments.

.
Movements Muscles responsible

1. Flexion - Hamstrings (main muscles), helped by sartorius, gracilis & popliteus.

2. Extension - Quadriceps femoris (main muscle), helped by tensor fasciae latae.

3. Medial rotation - Popliteus. - Semimembranosus & SGS help popliteus in unlocking.

4. Lateral rotation - Biceps femoris.
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Locklnq & unlocklnq of the knee·

I
I
I

Tibio - fibular joints
11.Superior tibiofibular joint: It is synovial, plane joint.

2. Interosseous membrane: it directs downwards and laterally.

I 3. Inferior tibiofibular joint: It is fibrous joint (syndesmosis).

I
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.
Locking Unlocking

Mechanism Lateral rotation of the tibia on femur or Medial rotation of the tibia on femur or
medial rotation of femur on tibia (when the lateral rotation of femur on tibia (when
tibia is fixed). the tibia is fixed).

Occurs After full extension to make the lower limb At the beginning of flexion.
as a rigid column.

Ligaments - Anterior cruciate ligament. - Posterior cruciate ligament.
becometense - Tibial & fibular collateral ligaments.

- Posterior oblique liqament.

Muscles involved - Popliteus. -SGS.

Ankle joint
~: Uni-axial hinge synovial joint.

Ligaments:

1. Medial collateral (deltoid) ligament:

- It is a strong traiangular band.

- Its apex is attached to the medial malleolus.

- Its base is attached to:

1- Neck of talus.

3- Navicular tuberosity.
5- Spring ligament.

2. Lateral collateral ligament: (3 bands):

a. Anterior talofibular ligament: Extends between anterior margin of
lateral malleolus & talus.

b. Posterior talofibular ligament: between malleolar fossa & talus.

c. Calcaneofibular ligament: Extends between the lateral malleolus to
lateral surface of calcaneus.

3. Posterior tibiofibular ligament:

It extends between malleolar fossa to medial malleolus of tibia.

Movements·

2- Body of talus.

4- Sustentaculum tali.

....i ... • <~"----__
Lateral collateral fig. of the ankle.

Movement Muscles responsible

Dorsiflexion (extension). Muscles of front of leg (TA, EHL, EDL &PT).

Plantar flexion (flexion). -Tendocalcaneus (soleus & gastrocnemius). - Peroneus longus & brevis.
- Deep calf muscles (TP, FDL & FHL).

Joints of the Foot
1- Talocalcanean (subtalar) joint

- ~: Synovial joint of plane variety.
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2- Talocalcaneo-navicular joint
- ~: Synovial, complex ball and socket

- Ligaments:

1. Spring (plantar cacaneonavicular) ligament:

- It extends between plantar surface of sustentaculum tali & navicular tuberosity.

- Functions: 1- Maintenance of med. longitudinal arch. 2- Supports head of talus (on standing).

- Its medial margin gives attachment to the deltoid ligament.

- Its inferior surface is supported by the tibialis posterior tendon.

2. Calcaneonavicular ligament (medial limb of bifurcate ligament):

The stem of the bifurcate ligament is attached to upper surface of calcaneus.

It has two limbs: calcaneocuboid (lateral limb, corresponds to the short plantar lig.) and
calcaneonavicular (medial limb, corresponds to the spring lig.).

3. Talonavicular ligament:

It connects the neck of the talus to the navicular bone & supports the capsule superiorly.

- Movements of talo calcaneo navicular and subtalar joints:
Inversion & eversion occur around an antero-posterior axis (passes through the head and neck of

talus). It extends upwards, forwards and medially.

The calcaneus & navicular bones bones move around the talus which is fixed between the 2
malleoli.

Movement Muscles responsible

1-lnversion (more range). The foot rotates medially & sole faces inwards. 1. Tibialis posterior.

2. Tibialis anterior.

2- Eversion (less range). The foot rotates laterally & sole faces The 3 Peronei
outwards.

3- Calcaneocuboid joint
- ~: Synovial joint of plane variety.

- Ligaments:

1- Dorsal calcaneocuboid ligament.

2- Bifurcate ligament.

3. Long plantar ligament: Connects calcaneus, cuboid to bases of 2nd
, 3rd & 4th metatarsal bones.

4. Short plantar ligament: Extends between calcaneus & plantar surface of cuboid bone.

(iood It..eli


